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EDITORIAL 


THE ROYAL VETERINARY COLLEGE VETERINARY 
MEDICAL ASSOCIATION 

In the fall of 1944 the Veterinary Medical Society of the Royal Veterinary 
College held its 1,000th meeting. It was meet, therefore, that the members of 
such an ancient body, proud of their society and zealous of its honour and tradi- 
tions, should deem the occasion to be one of special note and justly worthy of 
celebration. So in spite of all the difficulties and trials associated with their 
evacuation from Camden Town on account of the war, not least of which was 
the fact that they were split up into three sections and collegiate life such as former 
students had known was almost impossible, the occasion was celebrated with all 
due pride and decorum in the Great Hall of the University of Reading. As was 
the case in 1936; when the centenary of the society was observed, a number of 
distinguished guests, authorities in their own particular sphere, were invited to 
address the meeting. Amongst these were Sir William Savage, Mr. G. N. Gould 
and Dr. Kon. It is our pleasure and privilege to publish two of these orations 
in this issue. 

The history of the society is an epitome of the veterinary profession in this 
country, for it is a lineal descendant of the first veterinary medical society to be 
formed in these islands. In 1828 the London Veterinary Medical Society was 
formed. It was composed of honorary members, ordinary members and corre- 
sponding members. Mr. Youatt was the secretary. Amongst the honorary mem- 
bers we find the names of Professor Coleman, Sir Everard Home, Sir William 
Blizzard, Charles Bell and Bransby Cooper. Ordinary and corresponding mem- 
bers included Delabere Blain, Samuel Bloxam, William Dick, John Field, Charles 
and William Percival, and James and Thomas Turner. All these men were of 
great renown in their time, and even to-day their names are held in great honour. 

This society was not entirely a students’ society, but the students of the 
London College were associated with it and took part in the proceedings. These 
proceedings were duly published in The Veterinarian. Unfortunately, this society, 
like many another society young in age and small in numbers, became a forum 
for the ventilation of personal feelings and grievances, and after a few years it 
broke up. In September, 1836, we find the editor of The Veterinarian writing 
in that journal: “ A sufficient period for reflection and reconciliation having been 
granted to the agitators of the old London Veterinary Medical Society and with- 
out avail, some of its former members have within the last few days bethought 
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themselves whether it is not time to think of the welfare of the student and of the 
profession and to endeavour to bring good out of evil by the formation of another 
and better association that shall consist of practitioners as well as students, to be 
held once a week in the Theatre of the College.” This letter had a good reception, 
and within a few days a Veterinary Medical Association, composed of practi- 
tioners residing in or near London and the students of the College, was formed. 
This society had the backing of the governors of the Royal Veterinary College. 
Professor Coleman was the patron, Professor Sewell, president, Charles Spooner, 
treasurer, and W. J. T. Morton secretary. These officers were members of the 
College staff, except Spooner, who at that time ran a private school of veterinary 
anatomy at a house nearly opposite the College. 

It was resolved that the proceedings should be reported regularly and printed. 
Morton undertook the duties as editor. The first volume was published in 1836, 
and so year by year until 1844. Then the publications were merged into the 
Veterinary Record to the end of 1850. These published reports are a delight to 
read, and although some of the pathological expositions seem extraordinary in the 
light of modern knowledge, much of the clinical material bears the mark of sound 
observation and thought. 

Since those days there has always been a very active Veterinary Medical 
Association at the Royal Veterinary College, but for many years it has been a 
student society, for in the latter part of the 19th century the practitioners severed 
their connection, forming the society which is now known as the Central Vet- 
erinary Society. To conclude, we would draw attention to certain remarks of 
W. J. Morton in November, 1844, when returning thanks to the society for a 
presentation of plate, given as a token of esteem and regard and as a testimony 
of the talent and zeal with which he had performed the duties of secretary and 
editor : 

“T know it has been said that it is but a pupil’s concern. I hope that this 
is not unkindly meant. But why should it be so? ‘The boy is father to the man,’ 
and ‘ As the twig is bent, so grows the tree.’ Of whom will the next generation 
of the profession consist? Why, of those who are now pupils: and to them we 
must look for the carrying on and perfecting of the reform and improvements 
now being made in our common art; to them at all times, then, might the right 
hand of fellowship and support be held out. All wisdom is not concentrated 
in grey hairs. There is the forgetfulness as well as the apathy of senility; aye, 
and one thing more, there is the love of ease that creeps over the mind as we 
become old, and a disinclination to give up long-cherished views, although the 
advance of science may have rendered them no longer tenable. I do not hesitate 
to say that as a teacher I have often there been taught, and have found the weekly 
meetings to be productive of the greatest good to me, not only because they have 
been the means of refreshing the memory, with records of the past, which might 
else have been effaced, but they have also stimulated to fresh exertions. The 
mind of youth is naturally and laudably inquisitive, and questions are often pro- 
pounded which, perchance, the sage may be unable to reply to; yet they are not 
always fruitless, since they awaken thought and consideration.” 

We would that the old men who dreamed dreams and the young men who 
saw visions in 1836 could have been present at Reading in 1944. They would 
have been proud, for the offspring of the society they formed still tends the torch 
they lighted and carries on with undiminished vigour. 
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General Articles 


VITAMINS IN ANIMAL HEALTH 
By RUTH ALLCROFT, 


Veterinary Laboratory, Ministry of Agriculture, Weybridge. 
(PART I.) 


IntRobucTIon. The present article aims at providing a general summary of 
information likely to be of interest to the veterinarian, on the group of substances 
known as the “ vitamins.” It does not profess to be a critical review of individual 
research papers, and the material has been taken mainly from journals such as 
“ Physiological Reviews,” the “ Annual Review of Biochemistry,” or ‘“ Vitamins 
and Hormones,” and from books, such as “ Chemistry and Physiology of Vita- 
mins,” by H. R. Rosenberg, “ The Biological Action of Vitamins,” a symposium 
edited by Evans, “ The Newer Knowledge of Nutrition,’ by McCollum, Orent- 
Keiles and Day, and the 1942 Yearbook of the United States Department of 
Agriculture, entitled “ Keeping Livestock Healthy.” Reference to original papers 
are not given and statements are not vouched for in detail, but it is hoped that 
no serious errors of fact have crept in. 

Strictly speaking, the numerous vitamins now known should not be classed 
together under group names, and each compound should be studied scientifically 
on its own merits without presuppositions carried over from other compounds 
possessing similar chemical characters or physiological activities, but it has been 
found convenient to divide them into two main groups, namely the fat-soluble and 
the water-soluble vitamins. This convention has been followed in the present 
article, which is presented in two parts: I. The Fat-Soluble Vitamins; II. The 
Water-Soluble Vitamins. 

The word vitamin itself is little more than thirty years old, having been 
coined by Casimir Funk in 1912 as a convenient name for what Gowland Hopkins 
had termed “accessory food factors.” It was originally spelt “ vitamine,” under 
the impression that the two substances studied at that date, the “anti beri-beri 
vitamine and the “ antiscorbutic vitamine,” were “amines necessary for life,” but 
with advancing knowledge of the chemistry of the increasing variety of com- 
pounds concerned, the terminal “ e”’ was dropped, although the word was retained. 

It is difficult to attempt any adequate definition of the term, and the drama- 
tically rapid series of discoveries made during the last three decades on the im- 
portance of nutrition of the numerous substances now grouped as vitamins, makes 
the task no easier. An early definition is as good as any—“ organic substances 
necessary for the maintenance of life and health in man and animals, but not 
necessarily contributing to the structural framework or energy requirements of 
the body.” Such a definition sharply differentiates vitamins from minerals and 
proteins which make up so much of the framework of the body, and from carbo- 
hydrates and fats which satisfy requirements for energy. It does, however, not 
differentiate them from hormones, and indeed it is doubtful whether they can be 
sharply distinguished. In the earlier stages of investigation vitamins were re- 
garded as substances which could not be manufactured by the tissues of the animal 
but must be supplied in the food, whilst hormones were regarded as products of 
specific anabolic processes in particular organs. But the facts that many hormones 
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can now be synthesised in the laboratory and be supplied exogenously in case of 
need, and that some animals can synthesise vitamins which other animals require 
in their food, have broken down the old distinction. Vitamin C, for example, is 
needed as an accessory food factor by man, by the monkey, and by the guinea 
pig, and its absence in the diet gives rise to scurvy; but most other animals can 
synthesise it for themselves and it does not enter as a significant factor in the 
nutrition of livestock. 

Furthermore, in the case of some vitamins a distinction must be made be- 
tween ruminants and non-ruminants, the former being independent of vitamin K 
and certain members of the B complex required by the latter. This is not because 
the tissues of the ruminant possess distinctive synthesising powers, but simply 
because the microflora of the rumen may manufacture certain vitamins not sup- 
plied in the food, and confer symbiotic benefits on the host. 

So long, however, as any one species of animal is known to be unable to 
synthesise a particular substance necessary for its well-being, that substance is 
classified as a vitamin, provided it conforms with the definition in other 
particulars. 

Each vitamin is specific in the sense that lack of it results sooner or later in 
an avitaminosis, or deficiency disease characteristic for that particular vitamin, 
but in another sense specific effects may not be apparent and optimal supplies may 
be reflected by a general state of good health and increased resistance to some 
infections, as distinguished from mere absence of recognisable disorder. For 
example, saturation of the tissues of children with vitamin C may result in better 
general health than suboptimal supplies still sufficient to prevent scurvy. 

In addition to their specific action some of the vitamins may also exert other 
therapeutic effects and counteract intoxications caused by certain organic and in- 
organic compounds. For example, the effects of diphtheria toxin may be reduced 
by simultaneous administration of large doses of vitamin C, and saturation of 
a patient with the same vitamin is stated to promote healing of wounds and bone 
fractures. Such subsidiary therapeutic effects are not necessarily specific for the 
vitamin concerned, but may be a function of a particular grouping within the 
molecule and be exerted by other compounds possessing similar groupings but 
without all the specific vitamin characteristics. 

The primary physiological action of the various vitamins is not yet under- 
stood, but in a few cases at least part of the mechanism has been worked out. For 
example, some of the vitamins of the B complex are known to be part of enzyme 
systems necessary for bringing about oxidation and reduction changes. There is 
evidence of synergistic action between vitamins, and the relative proportion of the 
various vitamins necessary in a diet may become of importance apart from the 
absolute amounts present. It is recognised that some vitamins may influence the 
production of hormones and the metabolism of inorganic compounds. This latter 
function is quite definite in the case of vitamin D, which is intimately concerned 
in the metabolism of bone. 

In the case of vitamins which can be synthesised by some animals and not 
by others, the starting points or “ precursors ” in respect of constituents of plant 
food, are still imperfectly known. They may be highly complex, but where their 
chemical relationship to the finished vitamin is understood they are termed “ pro- 
vitamins.” For example, the carotenes of plants can be transformed into vitamin 
A by most animals and this vitamin need not be supplied as such, i.e., in the 
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form it occurs in cod liver oil. Carotene is therefore termed a provitamin A. 
Cats and foxes do not seem to be able to perform the transformation, and it has 
been suggested that carnivores rely upon omnivores for their supplies of the vita- 
min itself. The precursor or provitamin of vitamin D, is ergosterol, and if this 
is present in the food mammals can convert it into the finished vitamin provided 
they are exposed to sunlight. Birds, however, can make little use of D2, but 
require D3, for which the provitamin is 7-dehydro-cholesterol. The provitamins 
D are activated to the corresponding vitamins by irridation of the skin, and hence 
the same food may be adequate for animals exposed to sunlight but produce 
rickets or osteomalacia in dark stalls. 


Now that so many separate vitamins are recognised it becomes desirable to 
estimate the quantities present in feeding stuffs and tissues, and a system of 
standards has had to be set up. A conference of the Permanent Commission on 
Biological Standardisation of the League of Nations Health Organisation met 
in 1931 and 1934 and devised International Standards for the vitamins then iso- 
lated, with units for expressing comparisons. Since 1934 further international 
criteria have been accepted, and as knowledge advances other standards will be 
added. It is proposed that units will eventually be expressed as weights of pure 
substances rather than amounts of arbitrary standards set up as the result of co- 
operative trials, but at present many products are still dependent upon bio-assay. 
Chemical and microbiological methods are now available for estimating many of 
the vitamins, but animal experimentation is still the ultimate measure of true 
biological value, and more than one species of animal has to be employed. For 
example, the international standard for vitamin D was, until recently, a specimen 
of calciferol which has only about one-hundredth of the potency for chicks that 
it has for rats. It was a satisfactory standard for the human subject, but the 
discovery that vitamin D is not a single entity, but a series, Dz, Ds, . . Dyo, 
necessitates further standards. Dy is the main form occurring in cod liver oil 
and is equally suitable for birds and mammals. For mammals, however, the syn- 
thetic calciferol, or Dz, is equally suitable, although of little value for poultry. 
Synthetic D; has recently come on the market and can be used for incorporation 
in vegetable oils, along with vitamin A concentrates, as a substitute for cod liver 
oil. A synthetic international standard for D; could therefore now be set up. 


The 1934 standard for vitamin A, adopted for the United States Pharma- 
copoea, was pure #-carotene dissolved in coconut oil, and one International Unit, 
or U.S.P. unit, corresponded to 0.6 wg. of carotene. One gram of pure carotene 
thus corresponds to 1,670,000 I.U. Since there is wastage in conversion into 
vitamin A by animals which can effect it, one gram of pure vitamin A corresponds 
to the higher quantity of 4,500,000 I.U. This relationship has been determined 
under the specified conditions of a biological test on the rat, but to express the 
requirements of any particular species of animal double standards may be re- 
quired, one for carotene and one for vitamin A. The cat, for example, is said 
to be unable to use carotene at all, and the cockroach can even function throughout 
life without vitamin A itself. 


The vitamin A potency of products has at various times been measured by 
chemical means, using arbitrary units, and an earlier standard based upon an 
arbitrary reference sample of cod liver oi] gave a C.L.O. unit. The various units 
are very confusing unless understood, and the following relationship may there- 
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fore be useful :—One C.L.O. unit 125 pg. B-carotene = 208 I.U.= 10 Lovi- 
bond units =50 Wolff Lovibond units 550 Moore Blue units. 

For vitamin D, the international standard is such that 0.025 yg. of pure 
crystalline calciferol dissolved in 1 mg. of olive oil represents one I.U. This 
standard is kept and distributed by the National Institute for Medical Research, 
London. For general use in the United States a “ U.S.P. Reference Cod Liver 
Oil” has been set up and carefully checked against the International Standard. 
Because the chick uses D; so much more efficiently than D2 the Association of 
Official Agricultural Chemists in America introduced the “ A.O.A.C. Chick Unit,” 
based upon a prescribed biological test. Doubtless this will be replaced in due 
course by an international unit based on synthetic D3. At present the relationship 
between the commoner units is as follows:—One I.U.=0.025 pg. Dzone 
U.S.P. unit=0.37 Steenbock unit==3.25 A.D.M.A. units (American Drug 
Manufacturers’ Association), still in commercial use. One A.O.A.C. chick unit 
corresponds to one U.S.P. unit of the Reference Cod Liver Oil, in which D, is 
the main active constituent, although for use on the human subject it is standard- 
ised against the International D,. 

The various vitamins may now be considered in respect of occurrence, 
physiology, and results of deficiency. 


Vitamin A 

Vitamin A exists as such only in the animal body, but it is also formed from 
certain carotenoid pigments, belonging to the class of carotenoids with 40 carbon 
atoms which are widely distributed in plant and animal tissues. These com- 
pounds are apparently not used as such by the animal organism, but are converted 
into other substances to produce vitamin A activity. The carotenes which belong 
to this class are called “ provitamins A.” The provitamins which are present in all 
green or yellow parts of vegetables are the most important sources of vitamin A 
for man and farm animals. They comprise nine different naturally occurring com- 
pounds, viz., a-, B- and Y-carotene, cryptoxanthene, echinenone, myxoxanthin, 
leprotene, aphanin and aphanicin. As far as is known, only plants and certain micro- 
organisms have the power of synthesising these substances. The mechanism of 
their conversion into vitamin A is not definitely known, but it is assumed that 
the enzyme carotenase is responsible for the reaction, and that the liver is the 
organ in which the conversion takes place, although it is suggested that the 
pancreas is also involved. 

Not all animals are able to convert provitamins A into vitamin A with the 
same efficiency. It is stated that rats are the most efficient, chickens, guinea pigs, 
rabbits, pigs and cattle are less efficient ; cats are apparently incapable of this con- 
version, while foxes can utilise provitamins A only to a very limited extent. It 
would appear that all carnivorous animals find enough vitamin A in their food, 
and therefore have no need to convert the provitamins. 

So far as is known at present, there are two naturally occurring A vitamins, 
namely, A, and A,. Vitamin A, is an alcohol of an unsaturated hydrocarbon con- 
sisting of a B-ionone ring and side chain containing 4 conjugated double bonds 
and having the empirical formula C,,H,,OH. 

Occurrence. The most important sources are livers and liver oils, because 
excess vitamin A is stored in the liver; the fish oils are especially rich. It is 


XUM 


XUM 


VITAMINS IN ANIMAL HEALTH 219 


present in egg yolk, milk and milk products; depot fats also contain small 
amounts, especially during pregnancy. 

Another active form of vitamin A, provisionally designated as Az, occurs 
in fresh-water fish and can be differentiated in various ways from A,._ It 
has so far not been found in the tissues of mammals or birds, and at present 
there is no indication that it plays any significant role in mammalian nutrition. 
But from the occurrence of both vitamins in fish it would appear that fish have a 
different method of producing vitamin A than mammals. 

Physiology. Although the essential mechanism of vitamin A action is not yet 
known, its principal action appears to be to stimulate the building of new cells. Cer- 
tain aspects of its mechanism are, however, known; for example, it is understood 
fairly well how the vitamin is absorbed, where it is stored, and how it is trans- 
ported and eliminated or destroyed. Absorption of vitamin and provitamins takes 
place through the intestinal walls, and is dependent on bodily health and the 
nature of the food. Proper absorption is related to the presence of fat, the nature 
of the fat or oil determining to a certain extent the degree of utilisation of the 
vitamin; the more unsaturated the oil the better is the absorption. 

Both provitamins A and the vitamin itself are transported through the organ- 
ism by the blood and the lymphatics, and there appears to be a minimum 
normal blood-level which is independent of the amount of stored vitamin 
and which is only temporarily increased during absorption from the in- 
testines. Large amounts of A are stored in the liver where it is present mainly 
in the Kupffer and epithelial cells. It is also stored to a certain extent in the 
adrenal cortex, in the corpus luteum, in the lutein cells of the ovary and in small 
amounts in fat cells. 

Vitamin A and, to a much smaller extent, the provitamins are secreted in 
milk, the vitamin A content of which is influenced to some extent by the vitamin 
A potency of the food. In cows’ milk the ratio of vitamin A to provitamin A 
varies considerably with the species, breed, and nutrition, but the total is of the 
same order of magnitude regardless of the breed. The colostrum of all species 
contains a much higher vitamin A potency than the milk, human colostrum con- 
taining 2 to 3 times and bovine 10 to 100 times the amount present in milk. Both 
the provitamins and the vitamin are also secreted in eggs. 

The vitamin A content of all new-born animals is low, but rises rapidly and 
reaches the normal level of the adult within a few days or weeks. It is therefore 
essential that the vitamin A supply of the lactating animal should be good, so that 
it can be conveyed to the young. A vitamin A deficiency has never been found 
in new-born animals when the mothers have had an ample supply of the vitamin. 

The vitamin is not excreted through the kidneys in normal health, and only 
to a small extent in the feces. The rate of disappearance does not appear to be 
accelerated by thyroid extract or by healthy increase in metabolism, but is de- 
stroyed rapidly in high fever. There is evidence that vitamin storage is reduced 
and urinary excretion initiated in many kinds of.disease, notably in tuberculosis 
and liver derangement. 

Although carotenes as such are not known to be active in the animal ecology, 
except as precursors of vitamin A, it may be significant that provitamins A are 
stored in a number of special organs, primarily in the glands which are concerned 
with the functions of reproduction. In some of the lower vertebrates it has been 
suggested that carotenoids may play some role in gametogenesis, and while these 
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compounds are not necessarily provitamins A they are closely related to 
them. It is therefore possible that the provitamins A are concerned in some way 
with the normal mechanism of the reproductive glands. It has been shown that 
the sex organs of rats kept on a vitamin A depleted diet degenerate. 


There is a definite relationship between vitamin A metabolism and vitamin 
E; during vitamin E deficiency in the rat no vitamin A is stored in the liver and 
the A reserves in the liver are markedly reduced even when ample quantities of 
A are given. This leads to an acute secondary deficiency of vitamin A. Con- 
versely, vitamin E has a sparing action on vitamin A, since storage of A in the 
rat liver is significantly enhanced by feeding relatively small amounts of «-toco- 
pherol, and it is reported that limiting quantities of vitamin A or carotene are 
used more effectively in the presence of vitamin E than in its absence. It is also 
stated that the destruction of vitamin A in high fever is sometimes dramatically 
retarded or repaired by administration of E. 


Vitamin A also has a specific function in vision, since it is an essential con- 
stituent of the pigment found in the rods of the retina. This pigment, which is 
called visual purple or rhodopsin (which is a protein + vitamin A), is concerned 
with the transformation of the energy of dim light into nerve impulses. When 
light rays fall on visual purple it is bleached to a yellow substance called retinene, 
and it is this bleaching of the visual purple which produces the stimulus to the 
optic nerve which we translate into vision. Regeneration of rhodopsin occurs in 
the absence of light, and if there is an inadequate supply of vitamin A this re- 
generation or synthesis is slowed down and thus there is a delay in the speed 
with which an eye that has been exposed to light can recover sharpness of vision. 
Therefore one of the first symptoms of vitamin A deficiency is a decreased ability 
for dark adaptation, as not enough A is available for synthesis of rhodopsin. 


Defiiency. The specific results of a deficiency of vitamin A are:— 
(1) Epithelial metaplasia, due to atrophy of the epithelium with substitution 
of a stratified keratinised epithelium for the normal tissue. This is first ob- 
served in the respiratory mucosa ; the mucosa of the mouth and the salivary glands 
is next affected, thus causing greater susceptibility to infections. Finally, the 
epithelial mucosa of the eyes, the intestinal tract, the urethra, the kidney and other 
organs -becomes affected; the epithelium of the vagina is especially sensitive to 
vitamin A deficiency. It is stated that the normal functioning of the reproductive 
system is affected during A deficiency. For example, in the female rat it has been 
reported that normal reproduction does not occur, although no significant injury 
of ova or impairment of implantation has been found; in the male the testes de- 
generate in severe cases of deficiency. 

(2) Various eye lesions are specific for vitamin A deficiency. The earliest 
symptom is the so-called night blindness or functional hemeralopia. In later 
stages of the deficiency a softening of the cornea, followed by perforation and a 
dry lustreless condition with white deposits on the scleral conjunctiva, occurs. 
This is nutritional xerophthalmia. 

(3) Nervous lesions. Rather contradictory views are held on the effects 
of vitamin A deficiency on the nervous system. Some workers consider that the 
nervous lesions are the fundamental result of the deficiency and that the skin and 
eye changes are secondary. It has been shown that lack of vitamin A can cause 
blindness in young cattle by a constriction of the optic nerve due to a stenosis 
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of the optic canal. Also deafness in young dogs has been reported as another 
manifestation of deficiency of A. Puppies fed for some months on diets deficient 
in the vitamin showed inco-ordination of movements, inattentiveness and deaf- 
ness. In such animals an overgrowth of bone near the brain was found in such 
a position as to stretch the auditory nerve, thus causing degeneration. During 
the period of tooth development vitamin A deficiency causes atrophy and meta- 
plasia of the enamel. 

The most common vitamin deficiency in cattle is that due to A. It has been 
reported from places in the United States where cotton seed meal and hulls are 
fed and where corn or cereal grains, beet by-products, cereal hay and straw, old 
-hay or poorly cured forage are used to fatten cattle. It also occurs in those parts 
of the world where extreme drought conditions occur. The practice of keeping 
calves or young growing stock in stalls without a food supplement containing ade- 
quate carotene or vitamin A may lead to deficiency of the vitamin. One of the first 
symptoms that can be detected in young or adult cattle is night blindness or an 
inability to see well in dim light. In young animals this symptom may progress 
rapidly to permanent blindness owing to injury to the optic nerve. In the ad- 
vanced stages of vitamin A deficiency the eye is very sensitive to bright light and 
an excessive secretion of tears is often seen. In total blindness the pupil is fully 
dilated, and in some cases the cornea may ulcerate or become opaque.. 

Swelling of the legs and forequarters is often found in cattle showing symp- 
toms of vitamin A deficiency. Other symptoms are rapid respiration, stiffness 
or lameness, convulsions, loss of appetite, loss of weight, and death in advanced 
cases. Post-mortem examination of such cases shows an extensive cedema of the 
fat and muscle tissue. 

The reproductive ability of cows and bulls is sometimes affected in advanced 
vitamin A deficiency, but the damage to the sexual organs is not necessarily perm- 
anent. Cows usually conceive, but later either abort or give birth to weak or blind 
calves, which often fail to survive; the cows themselves may remain apparently 
normal. It has been reported that retention of the placenta is common in vitamin 
A deficient cows. Calves deficient at birth as well as sometimes being blind and 
weak, may have convulsions, which often continue intermittently with increasing 
severity until death. Diarrhoea and respiratory disorders frequently occur also in 
such animals. 

In pigs, as in cattle, vitamin A deficiency occurs most commonly on rations 
of grain, other than maize, without access to green feed, well-cured forage or 
other sources of carotene or vitamin A. Again, night blindness is one of the earli- 
est indications of the deficiency, although it has been reported that in experimental 
A deficiency some of the animals developed partial posterior paralysis before de- 
fective night vision was demonstrated. Other workers report that pigs suffering 
from advanced vitamin A deficiency become easily excited and fall over on one 
side in a spasm or convulsion, and give evidence of laboured breathing. An 
accompanying watery discharge from the eyes has been noted, together 
with partial or complete blindness. Other symptoms are loss of appetite, 
diarrhoea, unthrifty appearance, staggering gait and, in the later stages, complete 
inco-ordination of the hind limbs, due to degeneration of nerves. Irregu- 
larity in breeding behaviour has been reported, some sows failing to breed 
entirely, while in others the heat periods were more frequent than normal 
and of longer duration. Moderate deficiency of the vitamin may cause abortion 
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or resorption of the foetus. In some cases the young may be born at the regular 
term, but may be either dead or so weak that they die shortly after birth. In 
such cases lactation in the sow is abnormal. Observations on embryonic injury 
to pigs due to maternal vitamin A deficiency previous to and during the early 
gestation period showed that various developmental defects occurred, which in- 
cluded absence of eyes, occurrence of accessory ears, subcutaneous cysts, hare-lip, 
cleft palate, faulty kidney development and malformation of limbs. 

It is reported that horses on a vitamin A deficient diet develop typical symp- 
toms of night-blindness, excessive lachrymation, keratinisation of the cornea, diffi- 
cult breathing, reproductive failure, poor appetite, scaly hoofs and faulty hoof 
growth and progressive weakness. The urine may contain a large number of 
keratinised epithelial cells. 

In young chicks on an A deficient diet the first characteristic symptoms, apart 
from decrease in rate of growth, are droopiness, a staggering gait, and a ruffled 
appearance of the feathers. Later the eyes become inflamed, there is a dis- 
charge from the nostrils, and in some cases a swelling around the eyes and an 
accumulation of sticky exudate beneath the lids. In mature birds the symptoms | 
develop much more slowly, but the inflammation of the eyes becomes much more 
pronounced and there is often a white membranous film over the nictitating mem- 
brane. The symptoms in turkey poults are, in general, similar to those in chicks, 
but usually much more severe. Post-mortem examination of mature birds often 
reveals lesions resembling pustules, which are found in the mouth, pharynx and 
cesophagus, together with deposits of urates in the kidneys and other organs; in 
young, growing birds these are seen much less frequently. 

Sheep also may develop blindness from vitamin A deficiency under condi- 
tions of extreme drought and pregnant ewes may abort or give birth to weak 
lambs, which usually die. 

The vitamin A requirements of adult mammals can be correlated to body 
weight, and fairly uniform requirements have been established for man, horses, 
dogs, cattle, sheep, pigs, rabbits, rats and hedgehogs. Their requirements are all 
approximately the same, being 25 pg. of B-carotene (40 International Units), or 
4 wg. (20 LU.) of vitamin A daily per kilogram of body weight. These values 
represent the minimum for normal growth without showing any clinical symp- 
toms of vitamin A deficiency, but little or no storage of the vitamin occurs at these 
levels. About three times the minimum amount of vitamin A and five times the 
amount of carotene is considered necessary for significant storage and reproduc- 
tion. Birds apparently have a requirement similar to mammals; growing chicks 
need about 95 to 125 wg. carotene per day (or 1,800 I.U. of vitamin A per pound 
of feed), but for laying stock 200 to 500 wg. of carotene have been recommended. 

Typical feeds that are deficient in carotene are cotton seed meal and hulls, 
linseed and soybean meals, wheat, oats, barley, white maize, white sorghum 
grains, beet pulp and molasses, cereal straw and low-grade hays. Feeds that are 
good sources of carotene are green grass or legume pasture, properly made silage, 
high-grade grass or legume hay of a good green colour, and yellow varieties of 
carrots, sweet potatoes, etc. Oil solutions of vitamin A and carotene are 
relatively unstable, and it is wasteful to mix A concentrates into feeds and 
leave for any length of time, because the vitamin is oxidised rapidly and may be 
totally inactivated. If they are mixed with other feeds it is best not to make up 
more of the mixture at one time than will be used within a week or two. 
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Vitamin D 

The members of the D group are all usually referred to as “ vitamin D,” since 
the individual members have not yet been properly named. Provisionally they are 
called vitamin D,, D;, D,, and D;. There is no D, in the literature to-day, as the 
substance that was first called vitamin D, proved to be a mixture of two sterols, 
and the term was discarded. Since ten provitamins D are known there 
should be ten different D vitamins, but only the four designated D,.-D, have been 
prepared in essentially pure form. 

Compounds possessing the physiological properties of vitamin D occur only 
in the animal organism, but plants contain substances which can be converted 
into D vitamins. These provitamins occur in plants and animals, and are com- 
pounds which belong to the sterol family. The one in higher animals and in man 
is 7-dehydro-cholesterol, while plants, moulds and yeast contain predominantly 
ergosterol. The provitamin content varies considerably in different sources; in 
higher animals it is highest in the skin. They can be activated to vitamin D by a 
number of different processes which involve the application of energy to the pro- 
vitamin molecule. For example, ultra-violet light, cathode rays, and radium eman- 
ation can effect activation. Conversion to the corresponding D vitamins is not 
a simple process, and during the reaction several intermediate substances are 
formed. Furthermore, the vitamin itself is not stable to the activating energy 
and can be transformed into other products which are toxic. For ergosterol the 
activation products are as follows :— Ergosterol—.lumisterol— pro-tachysterol 
— tachysterol— vitamin D,; on further activation toxic substances are formed, 
such as toxisterol, suprasterol I and suprasterol II. The intermediate activation 
products have themselves no antirachitic action. 


The dihydro derivative of tachysterol, or A.T.10 (anti-tetany compound 
No. 10), is also a compound of considerable interest. It is only slightly active 
antirachitically, but has been used clinically for some years as an antitetanus 
remedy in hypoparathyroidism and in post-operative conditions, because of its 
ability to cause an increase in serum calcium. Tachysterol itself has the same 
property, but is only one-tenth as active. 

Vitamin D,, or calciferol, has the empirical formula C,,.H4.,O, which is 
the same as that of ergosterol, the structurally different isomer from which it is 
derived. The exact number of naturally occurring D vitamins is unknown, and 
it is extremely difficult to isolate and identify them. 

The four known ones are (1) Dz, which is also called calciferol or viosterol, 
and is derived from the provitamin ergosterol. (2) D3, or dimethyl-dihydro- 
calciferol, derived from 7-dehydro-cholesterol. (3) D,, derived from 22-dihydro- 
ergosterol; and (4) D,, formed from 7-dehydro-sitosterol. Molecular distillation 
experiments indicate that there are six further D vitamins in cod liver oil and still 
others in other fish oils. 

The complexity of the D vitamins in nature is demonstrated by biological 
experiments on different species of animals, as there appears to be a very definite 
species specificity. For example, vitamin D for all purposes was originally 
standardised by biological experiments with rats. As already mentioned it was 
subsequently found that chicks and rats differed in their ability to use the various 
forms. While the rat can use D, and Ds; equally well, the chick uses the D; form 
much more efficiently than the D,. It has also been found that a preparation which 
is active for chicks is not necessarily equally active for turkeys. 
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Occurrence. D vitamins occur only in small quantities in most animals and very 
few species contain significant amounts. Abundant quantities are present in the 
livers and to a certain extent in the viscera of fish, but the actual amount per gram 
of liver oil varies considerably with species, season, and other factors, such as age, 
climate and food supply. For example, in the summer months halibut livers give 
a high yield of oil of low potency, while in winter months less oil with more 
vitamins is obtained. As a rule fish with much body oil are the richest natural 
source of vitamin D. Thus the liver of the tuna bluefin yields 40,000 I.U. per 
gram, while sturgeon liver yields practically none. It is thought that ordinary 
foods, including green vegetables and pastures, contain traces of the vitamin but 
this has not yet been definitely established; yolks of eggs and _ the 
milk of mammals contain definite amounts which are usually fairly 
constant, although formation in the organism is subject to seasonal variation, due 
to seasonal change of sunlight. Colostrum of cows contains from six to ten times 
the amount found in normal milk; milk products, such as dried milk and butter, 
contain the vitamin originally present in the milk. 


It is certain that normally a considerable amount of vitamin D is gained by 
exposure of the animal and human body to the sun, and it is assumed that the 
vitamin thus formed is absorbed into the blood-stream, but the mechanism of the 
reaction is not fully understood. 


Physiology. In the broadest aspect it can be said that vitamin D stimulates 
growth. Although this property is apparently common to all vitamins, at least as 
a secondary reaction, it appears to be of primary significance in the case of D, 
since the growth of all animals stops or is retarded in its absence. 


The clinical symptoms of vitamin D deficiency in children and young animals 
are known under the term “ rickets,” while in adults they are known as osteo- 
malacia. The main effect is a disturbance of the mineral metabolism whereby 
the deposition of inorganic calcium and phosphorus compounds in the bones is 
retarded or stopped. In the case of young animals growth of bone is interfered 
with and characteristic malformation occurs. In adult animals, the skeletons 
of which have been formed before exposure to vitamin D_ deficiency 
occurs, bone resorption and apposition are continually taking place as part of 
normal skeletal metabolism, but in the process of redeposition the osteoid tissue 
is not properly calcified. In both cases, rickets in the young and osteomalacia in 
the adult, the characteristic histological feature is superabundance of uncalcified 
osteoid tissue. One of the first histological changes that appears in the bones in 
vitamin D deficiency is the cessation of the formation of osteoblasts. The growth 
of the cartilage tissue, however, continues, and the osteoid material which accumu- 
lates remains uncalcified. The lack of calcification becomes especially noticeable 
at the epiphysis, and as a result the ends of the long bones become greatly en- 
larged by excessive cartilage formation. In severe deficiency the ossified part 
of the bone slowly softens by conversion into uncalcified osteoid material. There 
appears to be no fundamental pathological condition in the bone which prevents 
calcification in rickets, since the change is brought about only by the absence of 
the vitamin. The effect of administration of the vitamin to rachitic organisms is 
apparent within twenty-four hours; osteoblasts are formed from the mass of 
apparently unorganised cartilage cells and calcification begins. 


Various experiments with transplants of rachitic cartilage have demonstrated 
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that the formation of bones is dependent on the presence of vitamin D as such, 
and is not due to a facilitation of the absorption of calcium and phosphorus from 
the intestines by the vitamin. 

In a rachitic state the total calcium content of the serum may not be affected, 
although in severe cases a decrease in serum calcium occurs, but the partition of 
the various forms in which calcium is present in serum is markedly changed. The 
inorganic phosphorus level of the blood serum shows a decrease much more 
quickly than the calcium level in cases of rickets, and the excretion of phosphorus 
is greatly increased. The decrease in serum inorganic P used to be considered 
one of the earliest diagnostic symptoms of rickets, but now it is not thought to be 
very satisfactory, since healing often starts before restoration of normal blood 
phosphate level. It has been stated that an increase in the serum phosphatase 
value is the first definite evidence of the development of a rachitic condition. 
This increase occurs before any change in the blood phosphorus can be detected 
and long before a change in the bone structure becomes evident by X-ray. Phos- 
phatase is an enzyme which is present in bone epiphysis and other tissues, and is 
responsible for splitting organic compounds of phosphorus into a diffusible in- 
organic form necessary for the precipitation of calcium phosphate. The degree 
of increase in serum phosphatase is in general correlated to the severity of rickets. 
This is true in the case of human beings, but the serum phosphatase level has 
been found to be of no diagnostic value in disordered calcium and phosphorus 
metabolism in ruminants, since the variations are so wide in apparently normal 
cows and sheep. Administration of vitamin D to the rachitic organism causes a 
striking change in the phosphorus metabolism. No further loss through excretion 
occurs and there is an immediate increase in all forms of serum phosphorus. This 
indicates that the vitamin is intimately concerned with phosphorus retention in 
the normal organism. 

It may be of interest to point out that other factors which influence the supply 
or utilisation of calcium and phosphorus for bone formation may also be con- 
sidered as rachitogenic factors. On this basis metals which form highly insoluble 
phosphates, notably beryllium, could be included. The acid-base ratio of the diet 
has also been included by some investigators, but although such a relation can be 
demonstrated in rats, it has not been found in man. It has been stated that in rats 
rickets can also be cured by what has been called a “ specific organic acid effect,” 
that is, specific organic acids, such as citric and tartaric, when added to the diet 
cause the disappearance of the symptoms of rickets. This effect appears to be 
specific for rats and has not been observed in chicks. 


Deficiency. As stated before, the clinical symptoms of vitamin D deficiency in 
infants and young animals are known as “ rickets.” The disease is characterised by 
a failure of growing bone to calcify or harden properly, and results in enlargement 
of the joint, particularly the knees and hocks in animals, with an abnormal 
straightening or curving of the pasterns, which interferes with normal walking. In 
addition, the articular cartilages may become eroded or roughened so that the 
movement of the joint is painful, resulting in a typical stilted gait, and causing 
the animal to lie down often. The spinal column may also bend sideways and 
formation of a hump may occur. The bones of the head may become distorted 
with a tendency towards shortening and increasing in width. Malformation of 
teeth may also occur. 

Although a deficiency of vitamin D will result in a rachitogenic state in 
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young animals, rickets may or may not be due to a simple vitamin D deficiency, 
since an adequate supply of the vitamin cannot compensate for a faulty propor- 
tion or inadequate amounts of calcium and phosphorus in the diet. Typical 
rickets and osteomalacia occur in cattle in various parts of the world as a direct 
result of phosphorus deficiency in the pastures, in spite of abundant exposure to 
sunlight, and such osteodystrophic disorders can be prevented by phosphorus 
supplements alone. In general, successful treatment of rickets depends on ensur- 
ing an adequate supply of vitamin D and adjusting the intake and the ratio of 
calcium and phosphorus to the optimum. The cheapest and best insurance against 
osteodystrophic disorders in young stalled stock is the provision of liberal amounts 
of sun-cured hay of good quality, and daily exposure to direct sunlight. 

Vitamin D deficiency does not affect the bones exclusively, but also the entire 
body; in severe cases the muscles become weak and flabby. During vitamin D 
deficiency the organism is stated to be more susceptible to certain infectious dis- 
eases. It has also been stated, on doubtful evidence, that the incidence of milk 
fever in cows can be reduced by administration of vitamin D before parturition. 

The human requirements of the vitamin are difficult to estimate correctly 
because of individual variation in the utilisation of dietary calcium and phos- 
phorus without added vitamin D. The optimum amount for infants, children 
and adolescents is believed to be about 300 to 400 I.U. per day, provided a suf- 
ficient amount of Ca and P is given. Pregnant and lactating women need about 
twice this amount. 

For poultry it is suggested that growing chicks should be given 180 A.O.A.C. 
chick units of vitamin D per pound of total feed, while laying stock should have 
about 360 A.O.A.C. chick units and breeding stock about 540 A.O.A.C. units. 
The requirements of species other than man and poultry has not been in- 
vestigated so fully. A daily intake of approximately 110 I.U. per kg. of body 
weight has been suggested for pigs. Under normal grazing conditions, however, 
involving exposure to sunlight, farm animals do not suffer from D deficiency. 


Vitamin E 

In 1922 the existence was announced of a dietary factor essential for repro- 
duction in the rat. This “ anti-sterility ” or “ reproductive” factor was designated 
vitamin E, and it was later found that the ability of certain plant materials to 
prevent symptoms of vitamin E deficiency was due to the presence of three higher 
alcohols, called tocopherols. They are closely related compounds and are known 
as a-, B-, and Y-tocopherol, having the respective emperical formulas C,,H,,O., 
C,,H,,O, and C,,H,,O,. These substances are not merely by products of plant 
metabolism, but are members of a large group of substances which are responsible 
for the stability of vegetable fats against oxidative deterioration. They are very 
effective as stabilisers of animal fats and unsaturated fatty acids im vitro, but are 
themselves very susceptible to oxidation unless protected by other antioxidants. 

The three known E vitamins have been synthesised and the racemic dl- a- 
tocopherol thus obtained is the form in which the vitamin is chiefly used clinically. 
This synthetic form has the same biological efficacy as the naturally occurring 
a-tocopherol; the B- and Y-isomers are only about half as active as the a- 
compound. 


Occurrence. Existing evidence suggests that the vitamin is widely distributed 
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in plant and animal tissues, the former being much richer sources than the latter. 
All green plants so far examined appear to contain demonstrable amounts, and al- 
though the germ of cereal grains is considered the richest source of E there is some 
evidence that green leafy vegetables and rose hips contain even more tocopherol 
than wheat germ. Olive oil does not contain any vitamin E, arachis and cotton 
seed oils contain only traces, and there is general agreement that commercial cod 
liver oil is devoid of E activity. 


3y comparison with plant materials, animal tissues are poor sources 
of the vitamin but the highest concentrations have been found in livers of 
horses and cattle, but not of rats, while small amounts are present in muscle, 
heart, kidneys, placenta and milk. The avian species exhibit a pronounced need 
for vitamin E, especially during early embryonic growth, and egg yolk contains 
a considerable amount of the vitamin, the amount varying with the dietary intake 
of the hen. 


Physiology. Although much is known concerning the chemical nature and the 
effects of vitamin E in laboratory animals, the physiological role of the vitamin in 
the animal body is still a matter of conjecture. It is not known whether E is im- 
portant in general cellular processes or whether its physiological action directly 
concerns only particular tissues, such as the gonads or the anterior lobe of the 
pituitary, nor is it known if the tocopherols act as such in the animal body. Long 
periods of feeding rats on diets very rich in vitamin E lead to very little storage 
in the tissues. 

In vitamin E deficiency morphological changes occur in a variety of unrelated 
tissues, and do not seem to be related to dysfunction of any specific type of cell 
or tissue, as is the case in deficiencies of some other vitamins. 

It has been suggested that one of the primary functions of E is the control of 
certain metabolic activities of the cell nucleus, especially the processes of cell matur- 
ation and differentiation. The changes that occur in the spermatozoa of vitamin E 
deficient rats are put forward as evidence for this hypothesis. There is early loss 
of motility of spermatozoa and then progressive degeneration of the entire 
germinal epithelium, beginning with the most mature cells. The ensuing sterility 
is quite permanent, as once these changes occur they cannot be repaired, arrested, 
or retarded by administration of vitamin E. In contrast to the rat, no testicular 
injury occurs in male mice or rabbits maintained for long periods on E deficient 
diets. This surprising species difference suggests that there is a difference in 
the demands of the seminiferous epithelium even in species as closely related as 
rats and mice. 

In female rats deprived of vitamin E the processes of cestrus, ovulation, con- 
ception and implantation of fertilised ova are quite normal, but the developing 
embryos and foetal membranes show abnormalities of development which result 
in intra-uterine death, followed by rapid autolysis and resorption of the foetuses 
and placenta. Unlike the male, sterility in the female rat is not irreversible or 
permanent. Administration of sufficient vitamin E as late as the tenth day will 
usually prevent the resorptive processes. | Repeated resorptions do not affect 
sexual functions or the ability to complete pregnancy if sufficient vitamin is sup- 
plied, although prolonged depletion of E is associated with decreased fecundity 
and increased requirements of vitamin E for the completion of gestation. 

There have been numerous reports relating the sterility of E deficiency to 
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dysfunction of the anterior pituitary, the thyroid and other endocrine glands, and 
ascribing to concentrates of vitamin E physiological properties resembling those 
of the gonadotrophic and cestrogenic hormones, but there is no definite evidence 
that the vitamin is concerned in these endocrine processes. The latest reports 
serve only to confirm the conclusions that gonadal-hypophyseal dysfunctions which 
may exist in the vitamin E deficient rat should be considered to be the result, 
rather than the cause, of the reproductive disturbances characteristic of the 
deficiency. 

It is known that vitamin E plays an essential rdle in the metabolism of 
skeletal muscle in animals so far studied, which include guinea pigs, rabbits, rats, 
dogs and ducklings, but it is still very uncertain whether the vitamin is essential 
for the metabolism of human muscle, although it would seem unlikely that this 
tissue should differ fundamentally in its requirements for the vitamin from that 
of other mammals. There is no satisfactory evidence so far that it is necessary 
for the integrity of the nervous system. 


Vitamin E is easily absorbed from the intestinal tract, especially in the 
presence of bile acids, but it is not well utilised when given parenterally. No 
significant excretion of the vitamin is observed as long as normal doses are fed, 
and even when excess doses are given only small amounts are found in the feces 
and only traces in the urine, indicating that the vitamin is inactivated and broken 
down in the organism. 

The action of vitamin E as a conserver of vitamin A in the animal body has 
been discussed in the section on vitamin A. This synergistic action is greatest 
when both vitamins are fed simultaneously and is related to the antioxidant 
activities of the tocopherois and their ability to protect vitamin A during its pas- 
sage across the gut wall. 


Deficiency. Among pathological lesions which have been demonstrated as being 
caused by a vitamin E deficiency are :—(1) Failure of early embryonic develop- 
ment in the rat and mouse; (2) irreparable degeneration of germinal epithelium in 
the rat; (3) a degeneration (nutritional dystrophy) of the skeletal muscles in guinea 
pigs, rabbits, rats, dogs and ducklings; and (4) a nutritional encephalomalacia in 
the chick. In addition, it has been reported that feeding vitamin E low rations 
has resulted in degeneration of the testes of male fowls, early embryonic death of 
chicks, an idiopathic degeneration of the smooth muscles of young turkeys, and 
severe spinal cord lesions in adult rats, but it has not yet been shown that these - 
lesions are preventable by tocopherols. 


(1) and (2). Mortality of the foetus in female rats and mice and degenera- 
tion of the germinal epithelium in male rats on vitamin E deficient diets have 
already been discussed. 

(3) One of the early symptoms of vitamin E deficiency in the young as 
well as in the adult animals of both sexes in the species mentioned above is de- 
generation of the skeletal muscles or nutritional muscular dystrophy. 
The acute type of dystrophy observed in the striated musculature of 
young rats and ducklings and in the gizzard musculature of goslings has been 
produced experimentally only during the period of early adolescence and rapid 
growth; poor response to therapy is shown and sudden death often results, but 
spontaneous remissions of symptoms with rapid repair of lesions frequently 
occur. The dystrophy in guinea pigs and rabbits, on the other hand, is easily 
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produced in mature animals, is gradual in onset, rarely shows spontaneous re- 
mission, and responds to therapy by structural and metabolic repair unless ad- 
vanced stages have been reached. The muscle lesions in adult rats are very 
gradual and progressive in development, cannot be repaired, but may be arrested 
at any stage by vitamin E therapy and are never the primary cause of death of 
the animal. The lesions in mice are most marked during the prepubertal period, 
but produce no external symptoms and involve a relatively small number of 
muscle fibres. 

Paralysis in adult rabbits and guinea pigs can also be caused by adding con- 
siderable amounts of cod liver oil and other fish oils to a ration otherwise suit- 
able. Muscular dystrophy has been produced in goats and sheep on similar diets, 
but has not been produced in diets deficient in E only. The peculiar dystrophy- 
inducing action of cod liver oil in herbivorous animals was thought to be a toxic 
effect, but is now attributed to the presence of unsaturated fatty acids, which pro- 
mote the oxidative destruction of vitamin E either in the diet or in the digestive 
tract. Doses of tocopherol which are curative when fed alternately with cod 
liver oil at 24-hour intervals lose their effectiveness when fed simultaneously with 
cod liver oil. 

(4) Paralysis due to nutritional encephalomalacia is the result of vitamin 
I: deficiency in newly-hatched chicks ; the average age at which the disorder occurs 
is about five weeks. The essential lesion is an extensive ischemic necrosis, and 
symptoms are tremors, ataxia, head retraction and propulsive, retropulsive or 
rotational movements, usually ending in death. When poults are fed on a vitamin 
I. deficient diet the skeletal musculature remains apparently normal, but a de- 
generation of the smooth muscles of the gizzard occurs. There develops a patchy 
necrosis of the smooth fibres accompanied by an inflammatory reaction, followed 
by fibrosis and attempted muscle degeneration. In ducklings on an E deficient 
diet severe myopathy develops, analogous to that found in mammals. It is inter- 
esting that corresponding naturally occurring diseases have been reported in 
chicks, turkeys and ducklings from commercial hatcheries. 

Another condition which has been attributed to a deficiency of vitamin E 
in chicks is alimentary exudative diathesis, which is characterised by an accumu- 
lation of large quantities of transparent fluid in the subcutaneous tissues, mostly 
in the breast and abdomen. The fluid has the same composition as blood plasma 
and clots readily. 

Comparatively little is known concerning the requirements for vitamin E of 
farm animals other than poultry. Since most cattle feeds are good sources of 
the vitamin it is unlikely that a deficiency would occur if balanced rations were 
available. The vitamin E content, in mg. per 100 g., has been reported as 2.3 
to 5.4 for wheat, 1.5 to 3.6 for maize, and 7.1 to 38.3 for some dried grasses and 
leguminous plants. 3enefits from wheat-germ oil in the treatment of non- 
infectious sterility of cattle have been reported under certain conditions of feeding 
in Denmark and elsewhere, but very conflicting results have been found by other 
investigators. Bio-assays of cereal grains and grasses indicate that the daily 
intake of a-tocopherol for a 1,000 lb. cow on summer pasture would be the 
equivalent of that contained in 4 to 7 Ib. of good wheat germ oil. It is therefore 
improbable that the reputed therapeutic value of infinitely smaller doses of the 
oil is likely to be effective in curing or preventing sterility in cows. It was found 
that goats could reproduce normally through several generations on a vitamin E 
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deficient diet, and no difference was observed in the reproduction in ewes given 
supplements of vitamin E compared with controls on an E deficient diet. The 
technical difficulties and expense involved in preparing vitamin E free diets in 
quantities necessary for studies in farm animals have limited investigations, 
and it has not been established satisfactorily whether vitamin E is a dietary 
essential for them. Extensive experiments which were made in the United 
States to test the value of giving cows injections of the vitamin to cure sterility 
gave results too indefinite for conclusions to be drawn. 

It has recently been reported that the lesions of muscular stiffness in lambs 
(“stiff lamb” disease) which occurred while the ewes and lambs were still in 
dry lot resembled those of muscular dystrophy in rabbits and other herbivores 
given cod liver oil. Mixed tocopherols given to the ewes and to the lambs pre- 
vented stiffness, and stiffness was cured by subcutaneous injection of the disodium 
salt of dl-a-tocopherol phosphoric ester. 

The question as to whether or not a deficiency of E occurs in man has not 
been definitely decided, and although the vitamin is sometimes advocated as a 
precautionary measure during pregnancy there is no evidence that it is a positive 
remedy for habitual abortion. 


Vitamin K 

It is known for certain that there are two riaturally occurring K vitamins, 
namely, K, and Ke, and it is possible that others exist but have not yet been 
isolated. They are soluble in most of the common organic solvents, but are in- 
soluble in water. There are, however, highly active water soluble compounds 
which can be used parenterally. Vitamin K, has the empirical formula 
C3i1H,,O, and the structural formula of 2-methyl-3-phytyl-1, 4-napthaquinone; 
the empirical formula of K, is C,,H,,O,, and the probable structural formula is 
2-methyl-3-difarnesyl-1, 4-napthaquinone. 


Occurrence. Vitamin K, is present generally in green leafy vegetables, the best 
sources being alfalfa, spinach, cabbage, and kale. Cereals and fruits contain little of 
the vitamin, but the tomato is a notable exception; it is also present in hempseed, 
seaweed and soybean oil. Animal materials are not good sources of the vitamin, 
although milk and eggs contain small amounts, and pig’s liver is the richest animal 
source; the livers of chicks and rats contain very little. 

Vitamin Ky is present in many micro-organisms, especially in most bacteria, 
while moulds, yeasts and fungi contain practically none. The micro-organisms 
in the intestinal tract contain abundant quantities, and most putrefied animal and 
plant materials are good sources, due to bacterial growth. It is known that vita- 
min K, is synthesised by certain micro-organisms which live on K-free diets. 
Coli bacteria are able to synthesise the vitamin on a synthetic medium, which 
contains as organic constituents only glucose, citrate and asparagine. 

A large number of other synthetic compounds similar to vitamin K have 
the same physiological properties as the vitamin. Except for a few compounds 
of low activity, the active compounds are all derivatives of 1,4-napthaquinone or 
compounds readily converted to this type of structure by metabolic processes. 


Physiology. There are two sources of vitamin K normally available to the ani- 
mal, These are the preformed vitamin K, present in the food and vitamin K, which 
is synthesised by bacterial action in the intestinal tract. Since the natural vitamins 
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are fat-soluble compounds they are absorbed only in the presence of bile salts, but 
some of the synthetic compounds which are as active as the vitamin, although at 
high doses somewhat more toxic, are used clinically in preference to the natural 
vitamin, since they are water-soluble and are therefore absorbed from the intes- 
tinal tract even in the absence of bile salts and are especially useful for intra- 
venous and intramuscular injections. The feeding of high doses of mineral oil 
together with the vitamin inhibits absorption, as also does any intestinal lesion. 


The chief function of vitamin K appears to be maintenance of normal blood 
coagulation. Because of this the vitamin is often called the “ coagulation vita- 
min” or the “antihemorrhagic vitamin.” According to the generally accepted 
theory of blood coagulation, the rupturing of tissue cells or the disintegration of 
blood platelets liberates thrombokinase or thromboplastin, which in the presence 
of calcium ions acts upon the proezyme prothrombin present in the blood, to form 
the enzyme thrombin. Thrombin then acts on fibrinogen which is present in 
plasma and converts it to fibrin, which is insoluble and separates in a weblike 
form, enmeshing the formed elements of the blood to form a clot. It has been 
shown that failure of the clotting mechanism in vitamin K deficiency is due to a 
deficiency of prothrombin. Vitamin K, however, is not identical with prothrombin, 
since the vitamin does not cause coagulation of blood in vitro, nor is the vitamin 
a constituent of prothrombin, as prothrombin fractions exert practically no vita- 
min K action. It is assumed, however, from a good deal of evidence that the 
vitamin is involved in the formation of prothrombin, and that this synthesis takes 
place in the liver. Although the vitamin is essential for the formation of pro- 
thrombin the availability of the vitamin does not ensure that the animal will not 
suffer from hypoprothrombinzmia, since any condition that interferes with the 
proper utilisation of the vitamin, such as damage to the liver or intestinal mucosa, 
will result in a deficiency of prothrombin. 


Deficiency. Some animals, especially fowls, are not able to utilise the vitamin 
synthesised in the intestinal tract because of inadequate absorption, and are there- 
fore easily rendered deficient by feeding them on a diet which contains little or no 
vitamin K. In other animals, such as the rat, dog, and probably man, the vitamin 
K, sythesised by bacterial action is readily absorbed, and these animals are there- 
fore not easily made deficient by maintaining them on a vitamin K-free diet. 


In chicks, a deficiency of the vitamin, besides causing an increase in the blood 
clotting time, is responsible for the occurrence of subcutaneous and intramuscular 
hemorrhages. The symptoms of vitamin K deficiency can be produced quite 
easily in young chicks in the laboratory, but are very rarely if ever observed 
when chicks are raised in the usual manner, since the normal rations for chicks 
and adult poultry contain adequate levels of the vitamin. 

A deficiency of vitamin K is, however, the cause of hemorrhagic disease 
of the human infant. It has been well established that the prothrombin level of 
the infant is subnormal at birth, and becomes even lower during the first three 
or four days of extra-uterine life. Bleeding occurs at this time if the prothrombin 
level is extremely low, especially if trauma is present to provide a precipitating 
factor. It has been shown that this disorder can be cured by the administration 
of vitamin K to the infant, and that the fall of prothrombin can be prevented by 
prophylactic treatment with the vitamin. It has also been found that. 
the prothrombin level of the infant can be maintained at a safe level by adminis- 
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tering the vitamin to the mother during the last few days of pregnancy. It is 
evident that vitamin K is transmitted through the placenta, and when large 
amounts are given to the mother a certain amount of the vitamin is stored in the 
foetus. If the diet of the mother has been reasonably adequate during the gesta- 
tion period the prothrombin level of the infant should be at a safe level at birth. 
A single prophylactic dose of 10 mg. to the infant at birth is enough to maintain 
a safe level during the critical four days which follow, or the same protection can 
be obtained by giving 1,000 mg. to the mother just before parturition. 

The injection of soluble forms of vitamin K have been found of use in cases 
oi jaundice where the supply of bile to the intestine is interrupted and the pro- 
thrombin level of the blood falls because absorption of the vitamin is prevented. 
The vitamin has also been reported to have a beneficial effect when given in cases 
of pulmonary hemorrhage due to tuberculosis. 

(To be concluded.) 


DISEASE CONTROL AND MILK PRODUCTION 
G. N. GOULD, M.R.C.V.S., Southampton. 


I GREATLY appreciate the honour of being invited to address this 1,000th 
ordinary general meeting of the Royal Veterinary College Medical Association, of 
which I have the honour to be a Fellow. The subject for discussion to-day, 
“Milk Production,” is of the greatest national importance, and one which con- 
sumes the major proportion of the time and energy of those veterinary surgeons 
participating in agricultural practice and on the whole-time staff of the Ministry 
of Agriculture. 

I have been asked to limit my opening remarks to the disease control side 
of milk production, but find it quite impossible to discuss disease as an entity dis- 
tinct from the maintenance of health. The old conception that the word “ veter- 
inary” is largely associated with the word “disease” has to a great extent dis- 
appeared. It arose from the tendency of the profession in bygone years to limit 
its activities to the treatment of disease and not to claim responsibility for that 
far more comprehensive aspect of its work, the maintenance of health. 

The progress of veterinary science in the last decade has been extraordinary. 
This has been due to the very able work carried out by research workers of the 
veterinary and allied sciences and their application on the farm. I agree with 
Proiessor Dalling that broadening of the basal scientific training of veterinary 
students has been productive of very satisfactory results, and that it has incul- 
cated a deeper fundamental knowledge of physiological processes generally, of 
methods of inquiry into disease problems, an appreciation of the more academic 
types of research, and the methods of application of the findings of general 
scientific research to the problems of animal health and disease. A strong demand 
exists for increase in dairying research, and in view of the disastrous effects of 
some diseases and their relation to dairying methods, it would appear obvious 
that the veterinary profession has a very definite claim to participation in such 
work. A promising field exists in fundamental investigation into the physiology 
and nutrition of the dairy cow, and the effects of a lowering of general or local 
health in the onset of disease. A definite link is required between research 
workers, veterinary clinicians and dairy farmers and their staffs, and there should 
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be representation of both the veterinary profession and the dairying industry on 
any committees concerned with dairying research or with public health problems 
arising from the consumption of animal products. The importance of clinical 
research cannot be over-emphasised, as witness the work of Sir John Lewis on 
human clinical research, and any suggested programme could with advantage in- 
clude such research being carried out by veterinary surgeons of long experience 
in practice who have the necessary aptitude. 

There is available in the veterinary profession to-day a wealth of knowledge 
and experience which has only been collated and co-ordinated in respect of a few 
of the major problems of diseases of dairy stock. The rapid extension of this 
work would be of very great value to the profession, to the dairying industry, and 
to public health. 

It has long been recognised that the wastage caused by disease among dairy 
cattle in this country is collossal. According to the Economic Advisory Councils 
Committee on Cattle Diseases, 1934, “ The milking life of a dairy cow is only 
half that which might be expected in ideal conditions. . . Fifty per cent. of 
the cows passing out of herds are disposed of on account of disease and the loss 
of many of the remainder is directly attributable to the diseases.” The Survey 
Committee of the National Veterinary Medical Association in their report (1940) 
estimated that the annual loss from mastitis, abortion and sterility alone reached 
the phenomenal total of £17,700,000. A more important figure was the conserva- 
tive estimate that from these three diseases alone 198 million gallons of milk per 
annum were lost. 

The veterinary profession is an integral part of the greatest basic industry 
of this country—agriculture. The dairy farmers of this country have a magnifi- 
cent record throughout the war, having in each war year maintained production 
at round about the 1939 figure, and in the last year have even increased upon this 
figure, the production being 1,181,030 gallons, according to J. L. Davies, of the 
Milk Marketing Board. He also estimates that the consumption of liquid milk, 
sufficient to satisfy unrationed demands, would reach the total of 1,400 million 
gallons, compared with 870 millions pre-war—that is, an increase of 60 per cent. 
—and that the consumption per head will then have increased from 0.43 pts. per 
day to 0.70 pts. per day—an increase sufficient to satisfy the most enthusiastic 
nutritionists. The total output required for liquid and manufacturing purposes 
will exceed 1,700 million gallons. 

When these figures are considered it must be obvious that we, as a profession, 
can contribute much to the increase required by bringing about a reasonable 
measure of control of diseases affecting milk production, by disseminating to 
farmers the necessary advice for the maintenance of health and improvement of 
livestock, and particularly on housing, feeding, water supply and rearing of dairy 
stock. 

It is obvious that the work of the profession in disease control must be co- 
ordinated and must be part of the national policy. Individual efforts, although 
valuable, have local application only and cannot achieve the widespread results 
desired. The Animal Health Division will undoubtedly administer any scheme of 
disease control which may be instituted in the national interest. It is certain 
that the whole-time veterinary staff of the Animal Health Division will take a 
far greater part in the administration and application of measures designed for 
the control of diseases of dairy stock other than scheduled diseases, in the future. 
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The Food and Drugs (Milk and Dairies) Act, 1944, has imposed far greater 
responsibility in relation to milk production upon them, and is a big step in the 
right direction which should curtail the multiplicity of inspectors visiting the 
farm, so often criticised in the past. The veterinary practitioners of the country 
will all play their part in this work. The production of an adequate, clean and 
safe milk supply is essential. The need for pasteurisation as a public health 
measure is fully appreciated by the veterinary profession, but we are adamant 
in our demand that compulsory pasteurisation shall not lead to any deterioration 
in the hygienic production of milk on the farm. 


Routine veterinary examination of all the dairy herds of this country is now 
an established fact. This examination is at the present time limited to one per 
annum for a large proportion of herds, but the aim of the Ministry is that it 
shall be increased to a minimum of four, as originally carried out for designated 
herds. The value of these routine examinations is great. It establishes a regular 
contact with the farmer and his staff. In addition to providing the opportunity 
for an examination of all the milk-producing stock and for a check of the methods 
of production, it enables the veterinarv surgeon to proffer advice which might 
otherwise not be sought, and to point out to the farmer defects in his management 
and methods where they occur and advise the application of disease control 
methods where necessary. 


The routine examination of udders of dairy stock is valuable, not only from 
the public health aspect, but also because it enables the veterinary surgeon by re- 
peated practise to appreciate fully difference in consistence and conformation of 
both the udder and the teats that constitute normality, and to assess the relation- 
ship of these differences of the incidence of mastitis or teat abnormalities which 
may arise later. The examination also gives the opportunity of detecting de- 
partures from the normal so often overlooked by the milkers until they become 
gross. The correlation of laboratory findings of the examination of milk samples 
where abnormality is detected or suspected can be of greatest potential value in 
clinical investigation into mastitis and in rational control in the herd. 


Mastitis is often claimed to be the greatest scourge of the dairying industry. 
Its control presents serious difficulties—the human factor and management being 
of very great importance. Methods of control include those hygienic recom- 
mendations usually advised for clean milk production, and they should be applied 
in all herds as a routine. Methods of diagnosis and treatment have made con- 
siderable progress in the last few years. Patient investigation has been carried 
out by veterinary and allied scientists and is continuing. It could usefully be 
increased and further extended to clinical research workers. In the light of our 
present knowledge, control is dependent to a very great extent on management 
and methods, and the early application of treatments available to-day, after diag- 
nosis of the type of mastitis present, which is all important and is necessarily the 
sphere of the veterinary surgeon. Team work is essential, success depending on 
the full co-operation of the farmer, his staff and the veterinary surgeon. 


One of the greatest bars to progress at present is the extremely short supply 
of the newer drugs, which, however, appear likely to be available in post-war 
years. I refer to penicillin, its associated compounds, and some of the newer 
derivatives of the sulphonamide group. Chemotherapy, as a method of mastitis 
control, appears to hold out very great hopes for the future. 
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Contagious abortion has been tackled with considerable vigour in the last 
few years. The vaccinal programme being carried out to-day is probably the 
greatest field trial ever conducted in the history of veterinary medicine. The re- 
sults reported to date are highly satisfactory and give great hopes for the future. 
The survey scheme was responsible for the introduction of Strain 19 vaccine to 
this country, and although at the present moment approximately only 15 per cent. 
of the milch cows of the country are on the panel, similar work carried‘on outside 
this scheme increases that figure enormously. The calfhood vaccination scheme 
which commenced this winter is a further official step forward in abortion con- 
trol, and due credit must be given to the Committee of the N.V.M.A. for its 
pioneer work. 

In considering methods of control of this disease in this country, one has to 
recognise the very high incidence and the concentrated cattle population. The 
control of contagious abortion can contribute in no small measure to public health 
in minimising the risk of infection to the human. It is possible to foresee, within 
a reasonable period of years, that a programme of eradication of clinically in- 
fected animals may become possible. 

The control of sterility and infertility necessarily involves the supervision of 
the breeding programme of the herd by the veterinary surgeon. Herd improve- 
ment necessarily goes hand in hand with this supervision. Great steps forward 
have been and can still be made, but here again animal husbandry is the important 
factor, and the dissemination of expert knowledge to the dairy farmer is of para- 
mount importance. 

In achieving an increased milk production, the productivity of the herd must 
necessarily play a very big part in the future. The veterinary surgeon is in a 
unique position to advise and help. The use of artificial insemination as a method 
of herd improvement is happily now controlled by veterinary surgeons as far as 
its application in the field is concerned, and the profession is represented on the 
controlling committees. 

The wastage due to tuberculosis in this country is enormous. There are no 
figures available as to the loss of milk due to this disease, but it is known that 
12,000 cattle are slaughtered each year under the Tuberculosis Order. Not all 
animals slaughtered because of this disease are reported under this Order. The 
Attested Herd Scheme has built up limited reservoirs of tuberculin tested stock. 
There is an insistent demand in veterinary and farming circles for steps to be 
taken in the early future to effect some measure of control and, later, eradication 
of this disease. National application of such a policy would lie with the Animal 
Health Division and its veterinary staff, both whole and part-time. It involves 
many problems of administration and field work which they are capable of accept- 
ing and carrying to a successful conclusion. The incidence of bovine tuberculosis 
in this country to-day is so high as to make a general eradication scheme quite 
impracticable, but in view of the comparatively short life of the dairy cow and 
the almost annual production of calves which can be expected under efficient 
management, it should be possible to make enormous inroads into control of this 
disease to bring its incidence down to an eradicable limit within a reasonable span 
of years. The benefits to be achieved cannot be easily estimated. From the public 
health side there is the very important aim of the prevention of transmission of 
infection to the human which caused such grievous loss of life each year, and we 
are all aware of the reduced wastage in tuberculin tested herds as opposed to un- 
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tested herds. It is the responsibility of the veterinary profession of this country 
to extend vigorously measures for the control and eradication of this disease at 
the earliest possible moment. 


There are many other conditions which affect milk production. I refer to 
conditions such as trichomoniasis, research in which has made considerable pro- 
gress; corynebacterium pyogenes infection of the genital organs and the udder; 
parasitism, the effects of which, in young stock particularly, are, in some areas 
of the country, of a disastrous nature, and must necessarily affect their future 
productivity ; calf diseases which cause the loss of many potential milch cows; 
and nutritional diseases, which have become more and more manifest under war- 
time conditions. Considerable extension of biochemical research is necessary. 


Post-war years will see a changeover to an expanded dairying industry—the 
profession must exert itself to be ready to meet the demands which are being 
made, and which I believe will be made to a far greater extent in the future. It 
does not appear possible that the system of dairy farming can go back to post- 
war conceptions. The excellent work of the W.A.E.C.’s in improving the pro- 
ductivity of farms cannot be allowed to lapse, and no one would wish for this. 
Some means of continuing their work will undoubtedly be devised, possibly in 
collaboration with the technical development committees of the N.F.U. It would 
appear probable that farms will have to be at least partially self-supporting, and 
that imported foodstuffs will not be available for some years in the same quan- 
tities as they were pre-war. The changeover to ley farming is likely to continue, 
and in this connection nutritional problems are arising which are not yet com- 
pletely understood. Problems of management, of palatability arising from the 
present type of grasses utilised, have all to be elucidated. ‘That grass as one of 
the most valuable crops on the farm has a very great future, I feel certain. 
Clinical observations of the metabolic disturbances arising, of the management of 
the animals concerned, and of the behaviour of stock grazing leys and reseeded 
pastures generally, can be of the greatest value in determining the most efficient 
use an improvement of this system of farming. 


The aim of the profession must be to bring about the attainment of higher 
efficiency in production and the lengthening of productive life of the dairy cow 
by the maintenance of health and the rigid control and eradication of disease. 


In the words of Johnson, “ The future is purchased by the present.” Op- 
portunities for service grasped to-day will have a material influence upon the 
progress and advancement of the profession of to-morrow, and the well-being of 
the dairying industry. 


© 


MILK PRODUCTION AND HUMAN DISEASE 
By SIR WILLIAM SAVAGE, M.D. 


Ir under milk production we include, as I think we must, all the processes 
at the farm until the milk leaves the premises, we cannot clearly discriminate in 
our statistics between infections introduced as part of production and those 
added in the course of milk distribution. We can, however, say definitely that 
both the most numerous and the most dangerous infections occur on the produc- 
tion side. To veterinary workers the most important conditions are those asso- 
ciated with infection of the cow, and these merit separate consideration. 
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Tuberculosis 

Because we are able in the laboratory to distinguish between human and 
bovine tubercle bacilli, it is possible by isolation and type dfferentiation of the 
bacilli from human material, such as excised glands, exudates or post-mortem 
material, to determine with reliability if the infection is of bovine or human 
origin. This has been done in thousands of cases, serving as a reliable basis to 
ascertain for each variety of human tuberculosis the relative proportion of bovine 
origin. Applying these percentages to the recorded deaths, we can calculate for 
each clinical variety of tuberculosis the respective shares due to the two types of 
tubercle bacillus. I did this originally in 1929,” and it has been similarly recal- 
culated by the Tuberculosis Committee of the People’s League of Health (1931) 
and by the Committee on Cattle Diseases (1934). I brought my figures more up 
to date in my Mitchell Lecture,‘? and my calculations gave for 1931, for all 
types of tuberculosis, 1,731 deaths for England and Wales. This is an under- 
statement, for it only allowed 1 per cent. respiratory tuberculous of bovine origin, 
whereas subsequent work shows that it is definitely higher than this percentage. 
Corrected for this higher percentage the deaths would be 2,025. I think we can 
still accept as a reliable assessment the conclusion in the Report of the People’s 
League of Health.“ 


“In England and Wales about 6 per cent. of all deaths from tuberculosis 
are caused by the bovine type of bacillus. About 2,000 deaths in England and 
Wales, mostly in children, occur annually from this cause. At least 4,000 fresh 
cases of bovine infection develop each year, an immense amount of suffering, 
invalidity, and often permanent deformity, being thus caused by this bacillus.” 


Undulant Fever 

So many human cases are missed or not reported in the literature that it is 
not possible to give accurate figures as to its incidence. Sub-clinical infection is 
probably not uncommon. Contagious abortion of dairy cattle is common, while 
Pullinger™ (1934) found Br. abortus in 5.3 out of 63 samples of milk from rail- 
tanks, in 70 out of 101 samples of milk from “ graded ” milk, in 39 out of 105 
samples from Cheshire herds, and 20 out of 104 samples from Somerset herds. 
Wilson, on the basis of serological investigations, calculated that probably 500 
cases of undulant fever occur annually in England and Wales. Not all, but prob- 
ably the great majority, are associated with milk (or milk products) infection. 


Streptococcal Infections 

Bovine mastitis is a serious veterinary problem, but fortunately the great 
majority of infections are due to Str. mastitidis, an organism harmless to man. 
On the human side we are only concerned with cases of bovine mastitis due to 
an infection of the udder with a Str. pyogenes strain implanted in the udder from 
a human source. Milk contaminated from such an infection has repeatedly 
caused widespread outbreaks of angina in man, such as the outbreak I investi- 
gated in Colchester in 1905-06 (over 600 cases), or the Hove outbreak in 1930 
with over 1,000 cases and more than 60 deaths. While not uncommon on the 
North American Continent, they are now rare in England, but are serious when 
they do occur. It is important to realise that the mastitis cases of human origin 
are clinically indistinguishable from the common bovine type and can only be 
identified bacteriologically. 
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While most scarlet fever milk-spread outbreaks are ascribed to infection of 
the milk itself from human sources, there is a number of outbreaks (including 
the 1937 Doncaster outbreak) proved to be due to udder infection with the specific 
streptococcus. Indeed, some authorities contend that this is the common method 
of infection for scarlet fever outbreaks. 


Food Poisoning Outbreaks 

These may be of two bacterial types, i.e., Salmonella strains or an entero- 
toxin producing type of Staphylococcus. Salmonella outbreaks are associated 
with a bewildering series of strains, but a considerable proportion of such out- 
breaks spread by milk is due to B. enteritidis (Dublin). Elsewhere I have given 
particulars of seven milk outbreaks so caused. This relationship is understand- 
able, since the Dublin type is not uncommon as a cause of disease in calves and 
to a less degree in adult cattle. Salmonella food poisoning from milk is com- 
paratively rare, but some of the outbreaks have been very widespread, such as at 
Newcastle-upon-Tyne in 1913 (523 cases) and at Aberdeen in 1925 (497 cases). 


In view of the ubiquity of Staphylococci in milk and elsewhere it is fortunate 
that the only strains which cause food poisoning are those which produce a special 
toxin (enterotoxin), and such strains are rather infrequent. These enterotoxin 
outbreaks are now comparatively common, and a material proportion is associated 
with milk or milk products. The individual outbreaks may be fairly extensive 
but mortality is negligible. Several workers have isolated from milk, unasso- 
ciated with any outbreak, strains which they consider are enterotoxin producers, 
but the method of identification of this type is still unsatisfactory and these find- 
ings require confirmation. 

The only other bovine diseases which might possibly affect milk and cause 
human disease are anthrax and foot and mouth infection. The latter is a reality, 
but rare and not of importance, while in anthrax the animal so rapidly dies that 
the risk of anthrax bacillus infectidn of the milk is negligible. 


Diphtheria is usually spread from infection of the milk from a human source 
and there have been many such outbreaks. There are, however, a few definite 
instances in which cows with sore teats have had the sores infected with the diph- 
theria bacillus, and in this way have kept up the infection of the milk supply. 


Outbreaks of typhoid fever, paratyphoid fever and dysentery spread by milk 
have been very numerous, but all (with one possible exception) are due to infec- 
tion of the milk after it has left the cow. In a study of 40 outbreaks of para- 
typhoid fever 8 were definitely due to milk infection, while others were associated 
with products containing milk, and in some cases this may have been the source 
of the bacilli. Since so many of these milk-spread outbreaks are never recorded 
in the Scientific Journal, and some not even mentioned in official reports, it is 
impossible to give statistical figures, such as I have supplied for tuberculosis, but 
the number each year is considerable. 


The toll of human disease spread through milk is an old story so I have 
told it very briefly, as I want to say something as to co-operation between the 
medical and veterinary professions as to its prevention. I suggest that prevention 
falls into two parts, i.e., a long-term veterinary policy and an immediate policy of 
pasteurisation. I am aware that the veterinary profession is fully alive to the 
importance of the eradication of tuberculosis, contagious abortion and mastitis 
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from our dairy herds, mainly as an agricultural proposition, but also having re- 
gard to their relationship to human disease. It is not for me to discuss these pro- 
posals, but only to emphasise that however scientifically planned and vigorously 
pressed, they must be long-term policies and cannot quickly remove the human 
dangers which I have indicated, or do other than slowly reduce some of them. 
The medical profession is not prepared to wait for the fruition of these long- 
term schemes, while in any event much infection would still result from specific 
contamination of milk quite outside these measures. With almost complete 
unanimity the medical profession, through its various Colleges and Societies, has 
strenuously urged the necessity of the pasteurisation of the milk supply. The 
only real divergence of opinion is as to whether the whole of the milk supply 
should be pasteurised or whether exemption could be permitted for milk derived 
from herds certified as maintained free from cows infected with the tubercle 
bacillus. Theoretically the purists are sound in their contention that all milk 
should be efficiently heat treated, but in view of the complications involved in 
universal pasteurisation and the undoubted wish of some people to consume raw 
milk, I have always favoured the compromise of exempting tubercle bacillus free 
milk. Tuberculosis undoubtedly is the greatest danger and measures are avail- 
able to minimise other risks, so the compromise has reasons to support it. 


Such a compromise can in no way apply to accredited milk. It is a cleaner 
milk, but I know of no evidence that it is a safer milk for human consumption. 
There is still much confusion amongst people, and this includes many members 
of Parliament (see Hansard reports on the last Milk Bill), between a clean and 
a safe milk supply, so it is worth while to consider as to how far the provision 
of a cleaner milk supply will make it safer from the risks of disease transmission. 


Milk produced under faulty cleanliness conditions, such as dirty cows or im- 
perfectly sterilised utensils, will contain large numbers of bacteria and will not 
keep fresh for a reasonable time. The milk sours, and this is due to the produc- 
tion of lactic and other acids by bacteria which are non-pathogenic to man. When 
milk is the cause of human disease it invariably is due to infection with specific 
pathogenic organisms, and if these can be eliminated from milk mere numbers as 
such do not matter. I know of no reliable evidence that any of the ordinary 
bacteria found in milk produced under dirty conditions evolve toxins inimical to 
man. Of course, with really dirty milk production there is some increased 
liability for pathogenic bacteria to gain access, but this is mainly guarded against 
by greater control over the human personnel. The dirty milk question is essen- 
tially an economic problem and should be dealt with as such. To assume, as is 
so constantly done, that to provide a clean milk supply is all that is required and 
automatically gives a safe milk supply is a travesty of the facts. It is noteworthy 
that many of the large outbreaks of typhoid fever and other diseases spread by 
milk have been from milk produced well above the ordinary standards of cleanli- 
ness. It may be advanced that accredited milk, besides being cleaner, has the 
advantage of the herd being submitted to quarterly veterinary inspection. As I 
have been pointing out for so many years, simple clinical inspection (without 
tuberculin testings and laboratory examinations) is no reliable safeguard against 
specific infection. The following unselected figures for accredited milk are in- 
teresting in this connection. 
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Somerset Herds. 


Ungraded herds. Accredited herds. 
Number con- Number con- 
taining living taining living 
Number tubercle Percentage Number tubercle Percentage 

Year. examined. bacilli. positive. examined. bacilli. _ positive. 
1906... 377 12 32 73 3 4.1 
re 269 8 3.0 116 3 2.6 
i ae 302 6 1.9 120 7 5.8 
1939... 296 6 2.0 135 7 oF 
1940... 229 10 4.3 181 15 8.2 
1941... 185 8 4.3 285 13 4.5 
1942... 186 5 2.6 262 20 7.6 
1943... 221 7 KW 4 255 11 4.3 
8 years... 2,065 62 3.0 1,427 79 §.5 


Other Authorities. 
Percentages containing 
tubercle bacilli. 


Area. Period. Ungraded. Accredited. 
Sheffield... ae st 8 years (1935-42) 6.7 9.1 
Leeds wk ee ... 10 years (1933-42) 2.26 6.28 
Manchester ne eke 7 years (1936-42) 9.67 11.3 
Bristol... = oo 7 years (1936-42) 6.22 10.1 
Liverpool ... sae ... 10 years (1933-42) 9.07 4.2 
London County Council... 1936 6.5 13.4 

‘s » . 1937 6.6 9.6 
. a " 1938 6.9 11.6 
. ” i 1939 75 7.0 
J " ‘ 1940 8.1 13.8 
% 9 +5 1941 5.0 9.4. 

1942 4.4 4.5 


Apart from its economic side, clean milk has this importance that for satis- 
factory pasteurisation milk must be of a reasonable bacteriological quality, and 
for both purposes some broad general bacteriological standard of cleanliness is 
required. 


As a medical profession we are interested in the rapid extension of the 
number of herds free from tuberculosis. I am glad to note that the number of 
T.T. herds in England and Wales on March 31, 1944, was 6,020, compared with 
4,197 for March, 1943, an increase of 1,823. This extension is hindered by the 
present unsatisfactory policy for dealing with “reactors.” There appears to be 
only three policies, i.e., to kill and compensate (which is impracticable), to turn 
out of the herd unidentified and to turn out of the herd after branding as a reactor. 
All three methods have unsatisfactory features, and I have never been able to 
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understand why the alternative procedure, as suggested in 1933 in my Mitchell 
lecture, has never attracted serious attention. 


The reactors with no clinical signs are mostly in good health, giving normal 
milk, and not more than about 2.5 per cent. are excreting tubercle bacilli. Placed 
under good conditions frequently many show little or no progressive tuberculosis 
for years. If their milk can be safeguarded, and if opportunities for infecting 
other animals are reduced, why slaughter such valuable cows? In brief, I sug- 
gested segregating the reactors all together, forming herds exclusively of reactors 
on separate farms, supply special veterinary supervision and bacteriological con- 
trols, and sell the milk, after efficient pasteurisation, in the open market. The 
lower initial cost of the cows would pay for this extra supervision and the herd 
would be, in my opinion, an economically sound proposition. We should then 
have many herds of cows all free from tuberculosis and many others of reactors 
only, but otherwise sound and free from clinical disease. This is a mere outline, 
but surely it is better to have our herds in one or other of these two groups than 
so many herds quite uncontrolled, with perhaps 40 per cent. of reactors and 60 
per cent. non-tuberculosis. Milk from such reactor herds, after pasteurisation, 
would be infinitely safer for human consumption than from the ordinary tuber- 
culosis infected herd. Under the existing Regulations it is perfectly legal for an 
accredited milk producer, attracted by the higher bonus paid for T.T. milk, to 
have his herd tested and then remove the cows which pass the test to form a new 
T.t. herd elsewhere. ‘he rest of the animals, which are all infected with the 
tubercle bacillus (i.e., reactors), are retained as the original accredited herd. The 
milk is sold raw, and by using the label “ Accredited” carries the implication that 
it is of a higher quality than ordinary milk, and yet every animals is infected. 
How much better to recognise the herd but require efficient pasteurisation before 
sale. This is a state of affairs which actually occurs, and the County Council has 
to grant the licence. 


1 venture again to mention this method for the disposal of reactors, for 
while it is a veterinary problem the efficient solution of the reactor question is of 
interest to the medical side, as we are keen on a rapid extension of herds free 
from tuberculosis. 


Our legislation on milk is on the whole deplorable, because it has never been 
based upon sound scientific lines. We have always been fobbed off with the 
second best as an offering to placate health interests without at the same time 
antagonising what agriculture (falsely) supposed was its interests. The statute 
book is littered with measures which never go to the roots of the problem, but 
which tinker with it. No wonder the health position is so thoroughly bad and that 
American soldiers are forbidden to drink our liquid milk. In this question of 
infected milk we need to discard every line of action which is not firmly based 
upon scientific facts and the logical deductions from them. I should like to see 
the medical and veterinary professions united on a policy with three planks. 


(a) A long-term veterinary policy for the eradication of bovine tuberculosis 
and of other bovine diseases affecting milk. 


(b) A shorter term rapid extension of herds free from tuberculosis, whether 
called attested or T.T., with financial help to make this extension rapid. As part 
of this policy the medical profession to agree not to press meanwhile for such 
tubercle bacillus free milk to be pasteurised. 
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(c) Pasteurisation of the whole of the rest of the milk supply. The heat 
treatment to be effective in operation and adequately supervised. 
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THE PRESENCE OF A LEFT CRANIAL VENA CAVA 
IN A DOG : 
By J. A. TAYLOR, M.R.C.V.S., 

Anatomy Department, Royal (Dick) Veterinary College, Edinburgh. 

THE existence of this venous arrangement is stated, in textbooks of human 
anatomy, to occur occasionally in man, and to be a normal feature in many 
mammals, for instance, in Marsupilia. 

In the domestic animals a left cranial vena cava is a rarity; this is the only 
anomaly of its kind encountered in the dissection of several hundred hearts, the 
subject a male cross terrier dog about five years old. 

The typical arrangement of the cranial venous drainage in the dog is, briefly, 
as follows: The external jugular vein unites with the subclavian vein of its own 
side to form an inominate vein. The right inominate vein continues in the direc- 
tion of the right external jugular, but the left crosses the ventral surface of 
trachea to join the right on the opposite side of the neck, and the union of the 
two inominate veins forms the cranial vena cava. This vessel crosses the right 
face of the aortic arch and enters the dorsal part of the right atrium at about 
the middle of the length of that cavity, usually joined by the vena azygos before 
entering the atrium. 

A markedly different picture is found in this case. The inominate veins are 
formed in a manner similar to above, but they do not unite to form the cranial 
vena cava, and enter the heart separately as a right and left cranial vena cava. 
The right caval vein is arranged exactly as the typical cranial vena cava, and 
enters the middle of the dorsal aspect of the right atrium. The left vessel, run- 
ning parallel to its fellow of the opposite side, crosses the left face of the aortic 
arch and over the left aspect of the base of the heart, at first dorsal to the 
auricle of the left atrium, then in the coronary sulcus, and so around the posterior 
aspect of the base of the heart and across to the right side, to enter the right 
atrium immediately below the caudal vena cava. It would seem that the vessel and 
the coronary sinus become confluent, and the opening into the atrium is separated 
from that of the caudal vena cava by the typical endocardial fold known as the 
valve of the vena cava. 

The explanation of the anomaly is embryological. Very briefly, the develop- 
ment of the cranial venous drainage is as follows: The right and left precardinal 
veins of the early embryo drain the head and neck, and later the thoracic limbs, 
and enter the heart separately. Later in development they are joined by a trans- 
verse anastomosis, and the union becomes eventually the cranial vena cava. In 
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Heart: Viewed from the base. 
A.—Rt. ext. jugular vein, B.—Rt. subclavian vein, C.—Rt. int, jugular vein, D—Left cranial vena 
cava, (Lt. inom, vein). E.—Aorta. F,—Continuation of Lt. cranial vena cava, G.—Rt. cranial vena 
cava. (Rt. inom. vein). H.—Azygos vein. I.—Caudal vena cava. 
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The agonised expression of face usually peepenaing colic was almost entirely 


absent. The horse would back up against a wall and sit against it, or would lower 
himself almost to the ground, stretched out, with his tail twisted, in an almost 
impossible attitude. 


This position was repeatedly resumed. 


A LEFT CRANIAL VENA CAVA IN A DOG 243 


this anomaly it would seem that the transverse anastomosis never existed, and 
the two precardinal veins continue their original function, and now exist as a 
right and left cranial vena cava. 

The rarity of this venous arrangement has already been stated; indeed, only 
one reference to it in the dog can be found, recorded by the late O. Charnock 
Bradley in an article in the Anatomischen Anzieger, in 1902. 
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COLIC FROM RED WORM IN THE MESENTERIC ARTERY 
By BARONESS WENTWORTH. 


(Lady Wentworth is recognised as a great authority in the Equine World. 
She is a keen observer, and, further, her pen and pencil can record events with a 
startling reality. Lady Wentworth has recorded her impressions of this type of 
colic, and her pictorial representations are, I think, unique—J.McC.) 

A ForM of colic caused by red worm infection of the mesenteric artery has 
some symptoms which differ from ordinary colics. Without any preliminary 
warning a horse in good coat and condition, and apparently in perfect health, 
may lie flat-out for hours at a time in a sort of dull coma. He will then sud- 
denly get up and go on feeding as if nothing had happened. Or he may stretch 
out as if wanting to stale or roll as if with colic, but without getting on to his 
back and without pawing the ground. The absence of pawing the ground is 
very noticeable as compared with common colic. Droppings and urine tempera- 
ture and pulse are all normal, and there is no sweating or shivering or blowing, 
and the horse almost always keeps his ears forward. Droppings may or may not 
contain a count of eggs and are slightly undersized. 

He will sit bolt upright on his rump with his head high in the air, or lie on 
his brisket with his forelegs stretched in front of him and the hoofs curiously 
turned under the fetlocks (see diagram). His attitudes may be greatly distorted 
and unnatural. At one moment he appears about to die, lying lifeless, and the 
next minute he will be up and feeding or trotting round, neighing. There may be 
intervals of days at a time when he seems normal, except for occasional over- 
stretching himself like a prize hackney. Some cases respond to treatment, but 
the outlook is most unfavourable. A peculiar feature of a fatal case I have in 
mind was the daily time cycle. The pain would come on and go off quite sud- 
denly at the same time every day. You could almost set your watch by it. This 
was quite independent of the times he was fed, as these were altered as a test. 
The weekly cycle was equally puzzling. Monday, slight pains at long intervals; 
Tuesday, rather worse; Wednesday, bad; Thursday, very bad indeed and violent, 
and getting on to his back. From 7 a.m. Friday till 11 a.m. the following Mon- 
day the horse was normal and generally quite quiet all night, taking an ordinary 
amount of food and water. This one was 34 years old. 

Towards the end of several weeks the case got worse, and protrusion of the 
bowel having supervened, the horse was destroyed. He walked courageously to 
meet his end and died with his ears cocked. 

The post-mortem showed a nest of red worms about 3} in. long, 
sticking stiffly up, like pins in a pincushion, half-buried in an aneurism which 
blocked the artery. 
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Abstracts 


BEEF PRODUCTION* 
John H. Everall. 


Since I accepted your president's invitation to read this paper I have come 
to realise my rashness, firstly, because, while I have done quite a number of things 
in my life, this is the first time I have read a paper. Secondly, and perhaps this 
is the principal reason for my misgivings, the subject is a problem which, to my 
mind, has not a really satisfactory solution. 

I persuaded the secretary to leave the title abbreviated to “ Beef Production ” 
to allow me some scope, and in an endeavour to present the case fully I propose to 
commence with a comprehensive review of the situation as it stands to-day and 
how it came about. 

It is generally recognised that this country is the Stud Stock Farm of the 
world, and I think it is equally generally recognised that our commercial cattle 
stocks are at present of a deplorably low standard. What are the reasons for 
this? I suggest there are several and I would name them as follows, not neces- 
sarily in order of importance. 

(1) The lukewarm attitude (during the past) of the Ministry of Agriculture to 
the breeding of high-class cattle and the indifference of the Ministry of Food 
to the production of high-class beef. 

(2) The traditional bias of the average English farmer against pedigree stock. 

(3) The high incidence of disease among herds in this country in recent years. 

(4) The totally indiscriminate crossing practice which has become so prevalent. 

(5) The economic factor. 

Analysing them in the order stated, we have an excellent example in the first 
case in the sudden repeal at the outbreak of war of the Licensing of Bulls Act, 
and, shortly afterwards, the withdrawal of the subsidy for bulls under the Live- 
stock Improvement Scheme. Fortunately, these somewhat irresponsible decisions 
of the Minister of that period were largely, I think, due to the influence of the 
3reed Societies, reinstated shortly afterwards, but nevertheless these actions prove 
my point. I might also add that the lack of encouragement given by the Govern- 
ment to the export trade, surely one of the greatest incentives to improvement of 
livestock in this country, can hardly be described as farseeing. I suggest that the 
high standard of our pedigree beef breeds, Aberdeen Angus, Beef Shorthorn and 
Herefords, to name them in alphabetical order, has largely been due to the exact- 
ing demand of the export market. 

Further, we have the Ministry of Food awarding a premium, we hope for 
the duration only, to bad beef cattle. The standard of killing out percentages 
have been set low on the grounds that it would have been wasteful, from the point 
of view of feeding stuffs, to set them higher. As a consequence, big dairy-bred 
cattle with any amount of bone, killing out at about 54 per cent. to 55 per cent., 
have been far more profitable than the better quality cattle, in spite of the fact 
that the latter would easily kill out at over 60 per cent., but which, owing to their 
smaller weights, have been uneconomical to feed. 

Efforts by the National Cattle Breeders’ Association, and, more particularly, 
by a “Doddie” breeder, whose family name is a household word among beef 

* Reproduced from the Journal of the Farmers’ Club, 1945, Part I. 
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cattle, have induced the Ministry of Food to alleviate the position slightly, but 
the balance is still well in favour of quantity rather than quality. 


This, then, has been the position in the past. We can, however, in this con- 
nection, look to a better future, thanks to Mr. Hudson—perhaps the most live- 
stock-conscious Minister of our time, whose persistent efforts have culminated 
in a well-conceived Licensing Scheme that can but have very beneficial effects on 
our cattle-breeding policy. 

(2) The traditional bias of the average English farmer against pedigree 
stock. 

It is very difficult to understand why the English farmer has this bias against 
pedigree stocks, but he quite definitely has had in the past. We do not find this, 
for instance, in Eire, a country of small farmers, where it seems to be the ambition 
of everyone interested in cattle breeding to own a good pedigree herd with a few 
good cows and a good bull. 

I have many times visited, and on one occasion judged at, the Royal Dublin 
Society’s fixtures, and have been impressed by this enthusiasm for good-class 
stock, which is so often lacking at home. 


I well remember a few years ago offering (as an auctioneer) in Shrewsbury 
Smithfield, a well-bred beef Shorthorn bull for which I was not able to obtain 
a bid of 30 guineas. That same bull realised over £350 in the Argentine a few 
months later, where no doubt he begot stock that came here to compete and win 
in our own beef market. 

We read of one of Mr. Hudson’s crusaders, after visits abroad, telling us, 
in connection with our cattle, that unless we are going to allow ourselves to fall 
badly behind we shall have to wake up considerably. This is very true. But when 
the same gentleman then proceeded to lay the blame for all this largely at the 
door of the Breed Societies, he was surely barking up the wrong tree. Many of 
the cattle with which he was so impressed were no doubt originally descended 
from English stock, and if representatives of countries abroad have thought fit 
to purchase our best pedigree stock year in and year out to their own advantage, 
why did our farmers just look on? I often wonder if the National Farmers’ 
Union could not have used more influence on their members from this point of 
view. 

(3) The high incidence of disease among herds in this country in recent 
years. 

The only comment I have to make on this is that it is almost entirely due to 
the trading through market channels of infected stock. The U.S.A. have ap- 
parently largely rid their country of disease by paying compensation for diseased 
animals, and as the most persuasive method with farmers, and no doubt with 
most people, is through their pockets, some such scheme might be introduced with 
advantage here. I would suggest that beef breeders be given the same incentive 
as milk producers with regard to the Voluntary Vaccination and Attested Herds 
Scheme (the subsidy for which was withdrawn from beef herds at the outbreak 
of war). 

(4) The totally indiscriminate crossing practice which has become 
so. prevalent. 

There is no doubt that this is one of the principal reasons for the present- 
day condition of our cattle. 
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I know I shall be “stepping in where angels fear to tread,” but my sincere 
opinion is that this has been in some measure brought about by the dual purpose 
theory. My view is that the breeding of dual-purpose cattle is a dangerous prac- 
tice which should only be indulged in by experts. I do not mean to suggest almost 
eliminating the dual-purpose breeds themselves, but that they should largely con- 
vert themselves into a single-purpose breed, either for beef or for milk. For 
instance, one of our generally recognised dual-purpose breeds is now stated to be 
the third highest milking breed—well, why no go all the way, forget entirely about 
beef, and try and beat the other two for first place for milk? 

The great beef-producing countries of the world (take, for instance, Argen- 
tina, probably the greatest of them all) concentrate entirely on either beef or milk. 
Eire, whose store cattle, except in isolated cases, are far superior to our own, do 
the same, and I believe the same policy obtains in U.S.A., Canada and Australia. 

No matter how exacting our livestock officers may have been in passing bulls 
for licensing purposes in the past, if you put the best Hereford bull in the country 
on to the best Ayrshire cow the result will be a scrub-beast—probably no use for 
either beef or milk. Mr. Hudson’s new licensing proposals should completely dis- 
pense with this short-sighted practice. 

(5) The Economic Factor. 

This, the final point I raised, is probably the most important of all. It is 
wrapped up, perhaps, in some measure in points (2), (3) and (4), and, as it forms 
the most important feature of our beef production of the future, I will refer to 
it again later. 


The Future. 

Thus we have the reasons for the present-day debacle of our cattle situation. 
What of the future? 

The only way, in my opinion, to breed really good beef is, as I have implied, 
to breed them from beef cattle. Why is Argentine beef better than ours? Why 
are Eire’s store cattle better than ours? Possibly this applies also to those of 
Australia, Canada and New Zealand. I submit it is because they do not mix 
their types. They breed for beef or for milk and do not try to do both—but this 
is where, as I said at the beginning of my paper, the subject has an unsatis- 
factory solution. We cannot in this country compete with them. Why? 

We are highly industrialised and highly populated—milk is a priority food. 
In Argentine the bulk of the population is situated in Buenos Aires; in Eire, simi- 
larly, the bulk is situated in Dublin and one or two other cities. I speak most of 
these two countries because I know them. I have visited others, including Canada, 
but I have not studied them so closely. Their demands for milk are satisfied 
with dairy herds situated around their big cities, but they have vast areas of land 
where the population is small and where cattle can be ranched and grazed under 
ideal beef breeding conditions. We have no such land in this country, except, 
of course, in Scotland and parts of Wales, but nothing like sufficient area to 
cater for this country’s beef requirements. 

It has, as a consequence, during the past 50 years in any event, always paid 
much more handsomely to produce milk than beef. A good average dairy cow 
to-day produces 700 gallons of milk, leaving a gross income of, say, £70. A 
good beef cow produces, if we are lucky, a good steer live weight, say, 8 cwt. 
at twelve months old, which at to-day’s prices would leave a gross income of 
approximately £30. Deducting an estimated figure to cover extra cost of feeding 
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and milking the dairy cow over and above the cost of feeding and labour on the 
beef cow and her steer calf we have the result that the dairy cow is just 100 per 
cent. more profitable than the beef cow. 

What then is the answer, and where can we get good beef? There will 
always be in Scotland, Wales and some parts of England certain areas where 
milk selling, owing to the inaccessibility of the farms, will not pay. I used the 
word inaccessibility deliberately. We so often hear that it will only pay to breed 
for beef on marginal land. Unless I misinterpret this word, I would say that 
this statement is incorrect. It will still pay better to keep a dairy cow on a hill- 
side outside a city rented at 5s. per acre than breed and rear a beef calf, assuming 
transport is available to collect the milk. In the same way best quality land 
which will keep two dairy cattle to the acre will also keep two beef cattle and 
their calves, but if the farm is accessible milk will still be the obvious answer. 
There will then always be a small supply of good beef to be obtained from these 
small areas of inaccessible farms, but this will not go very far. 

Where are we to obtain the rest of our large arable feeding farms? Either 
from Eire, as in the past, or from our dual purpose cows. Personally, I would 
prefer to feed beef myself as I have done in the past from the former. They 
must always be superior to our own dual purpose bred store cattle—derived from 
low-yielding type dairy cows and sired by colour-marking beef bulls, and in any 
case will these particular dairy cows always be available? My view is that the 
excellent policy of our Ministry as at present laid down will in time dispense en- 
tirely with this class of cow kept at present for rearing these calves. 


The Twinning Process. 

This may not be for some years. A few years ago Dr. John Hammond 
wrote : “ If beef cows could be induced to give twins, which is now within range 
of scientific possibility, commercia] production might be extended.” Perhaps by 
the time we are rid of these low-yielding type dairy cattle the learned professor 
will have perfected this science to the extent that artificial insemination has ar- 
rived to-day. I can assure him that if he did do so he would completely redeem 
his character with the beef breeders, and become almost as popular with them 
as he is with some of our milk producers to-day! This surely would be the 
answer. 

The critic will say, well, if it does take place the beef cow will not be able 
to keep the two calves. Now I think this so-called milk shortage of beef breeds 
is grossly exaggerated. Just before the war a Russian Commission purchased 
several hundred head of English pedigree Herefords, and when selecting them, 
as they did with great care, they certainly did not ask their owners for their milk 
record. Consequently a report recently issued from that country on these cattle 
is enlightening: “ The milk production of the English Hereford cows was very 
satisfactory, some of them in their third lactation reached 2,100 to 2,200 Kg. The 
fat content in the Hereford milk proved to be on average 4.41 per cent.” Ample 
in quantity and quality, gentlemen, to rear two calves. 

Mr. Hudson has recently told us that the future of agriculture depends on 
the extent to which farmers in this country can produce food at prices that com- 
pare favourably in world markets, and whether they do or not depends on the 
extent to which they can take advantage of modern scientific developments. Then 
unless we can work on these lines we must rely, as in the past, on Eire for our 
raw material and on Argentina to supplement the finished article. 
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Artificial Insemination 


I propose to complete this paper with a reference to Artificial Insemination, 
as I am sure there would be disappointment if I did not refer to this “ Agricul- 
tural Journalist’s dream,” even if only in a small way! 

[ should perhaps preface my remarks on the subject by stating that my views 
are purely personal. I do not propose to discuss its contribution to dairying as 
this would be outside the scope of this paper, but its value to the beef production 
in this country can, in my opinion, be summarised in one word—nil. 

The beef production of this country must naturally ultimately depend on the 
pedigree beef breeders. Their point of view seems to be generally misunderstood 
as it is essentially different in outlook to a dairy cattle society on the subject. A 
pedigree beef cattle breeder keeps his cattle for one primary purpose—the pro- 
duction of bulls. Artificial insemination means, of course, a considerable 
reduction in the number of bulls required, and it does not require much intelligence 
to follow the sequence to its logical conclusion should beef bulls be extensively 
used for this purpose—a considerable reduction in the number of pedigree beef 
herds and with many fewer blood lines available, the difficulty amongst the few 
remaining herds to find new stock bulls sufficiently unrelated to keep their own 
stocks vigorous—the resultant decrease in income of the breed societies concerned 
—the possibility of their winding up—not perhaps of vital importance to the 
country but finally and surely a national disaster—the extinction of the breed 
itself. 

I remember arguing this point once with a former president of the N.F.U., 
and his reply was that if artificial insemination was to the common good did it 
really matter if the breed societies did have to close down? Well, perhaps not, 
but what if the breed did become extinct? This may seem to be exaggerated to 
absurdity but it illustrates my point, and I wonder if it is then a really selfish 
outlook as is so often suggested. 1 wonder how your president would feel if the 
Ministry set up an artificial insemination centre for shire stallions, or what will 
be the reaction of the early potato growers when dehydration becomes a regular 
practice? 

Apart from this what object does it really serve to send a beef bull to an 
artificial insemination centre? We read occasionally of gifts of beef bulls to such 
centres and this always seems to me to be a very misdirected form of benevolence. 

What purpose can a 400, 500 or 600-guinea bull serve at a centre to be used 
on low type dairy cows to produce bobby or veal calves or even rearing calves 
worth 30s. or 40s.? Surely the purchase by the farmer of a 35 or 40 guineas 
crossing bull of any beef herd would be more suitable? Some people will argue 
that good bulls cannot be obtained for this sum, but the results of the Hereford 
Herd Book Society Shows and Sales from the outbreak of war until April, 1944, 
when I last asked the secretary for the figures, are as follows: 1,778 bulls were 
sold for an average of £69 10s. 6d., and that figure, gentlemen, includes a number 
of high-priced bulls sold for export. 

It will be far less trouble to these herd owners to buy a good beef bull and 
they will get just as good calves. In any case what is wrong with using the 
scheme bull? It is much cheaper than insemination. 

In conclusion I will make an apology for talking all round the subject and 
for failing to arrive at, as things are at present, and as I said earlier, a satisfactory 
conclusion—for, as the Americans would say, “‘ What do we know?”- 
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Abstracts from Current Literature 


FOR ACCURATE DIAGNOSIS OF BOVINE MASTITIS 
INFECTIONS* 

A RELIABLE method of detecting and identifying the streptococci and staphy- 
lococci in the bovine udder as an aid in the treatment of mastitis is described by 
Kleckner, of the School of Veterinary Medicine, University of Pennsylvania. 
It is essential] to detect the identity of latent infection when planning any form 
of contro! programme, for unless the infected cows are located and the type of 
organism which each one carries is identified, maximum results from herd man- 
agement and individual treatment cannot be expected. Chemotherapeutic agents 
are more or less specific. Microscopic and cultural examinations can be made 
practically 100 per cent. correct by combined composite and individual (quarter) 
methods. Cows affected with Streptococcus agalactie, dysagalactie, and uberis 
mastitis are grouped separately. Samples are collected from each quarter and 
incubated at 37 degrees C. for 16 to 18 hours, after which microscopic slides 
for microscopic examination are prepared, for identifying morphologic types. 
From time to time (three to six months) composite samples from the infected 
cows are collected and cultured. Streptococcus-like colonies are “ picked off ” 
for identification in general by the characteristic hemolytic zones around them 
when cultured on bovine-blood agar. The zones do not develop on horse-blood 
agar. 

Summed up, the composite samples require less labour and equipment than 
the quarter-sample method, and provide a practical and efficient method of diag- 
nosis, especially suited for the practising veterinarian, since it detects the infection 
and also reveals the probable etiologic agent. 


* Veterinary Extension Quarterly, No. 85, University of Pennsylvania School of Veterin- 
ary Medicine, 1942. 


BOVINE ACETONEMIA—A VITAMIN A DEFICIENCY} 

ACETONEMIA (ketosis) of dairy cows, studicd by Patton in 15 states, was 
found to be related to the low intake of carotene. It affects heavy milkers 
four or more days after parturition in variable degrees of severity, especially 
during the period of winter feeding, and generally disappears in April with 
the coming of the pasture season. In February, the author set up a biochemical 
research laboratory at Corinth, Mississippi, when four to ten severe cases were 
available for daily study. Former conceptions of the cause and mechanism 
of the disease were set aside as unproved theories, and bio-assays of the blood, 
urine and milk of affected and normal cows were made under standard laboratory 
methods to determine their content of acetone, vitamin A, and sugars. The 
investigation revealed that during the period of dry feeding (winter) many 
southern cattle are on the borderline of acetonemia from hyperacetonemia and 
hypoglycemia without showing clinica] evidence. The administration of 1,000,000 
U.S.P. units of vitamin A daily for three days was announced as a specific cure. 
This research led the author to the conclusion that lack of hepatic vitamin A 
storage at a critical period of a heavy milker’s life is the main etiologica] factor 
in nervous breakdown known as acetonemia. 

+ Veterinary Medicine, July, 1944. 
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CAPRINE BRUCELLOSIS IN THE UNITED STATES* 


Havinc a relatively minor goat-breeding industry, caprine brucellosis was 
late in attracting general attention in the United States. Only isolated reports 
of the disease in goats and its potentiality in human health are on record. The 
disease, however, has long been known and feared, for in 1905 a shipment of 65 
goats from the island of Malta was quarantined, rejected and destroyed, due to 
having been found to have brucellosis. A few weeks later eight members of the 
ship’s crew who had drunk the milk of these goats developed undulant fever. In 
1911, 12 human cases were diagnosed in Texas, where 19.4 per cent. of a herd 
of 128 goats were found to be infected with Brucella melitensis, and in 1922 the 
U.S. Public Health Service recognised 35 human cases in Phoenix, Arizona, which 
were found to have been caused by the drinking of goats’ milk. In 1923, state 
veterinarian W. A. Stevenson, of Utah, died of undulant fever contracted by 
handling the after-births of Brucella-infected goats. In 1934, Giltner, of the U.S. 
Bureau of Animal Industry, following an investigation in the south-western 
states, pronounced caprine brucellosis a potential menace to public health. The 
3,636 unclassified human cases in the south-west, tabulated by the U.S. Public 
Health Service for the year 1943, supported the prediction. Of these, 339 were 
in Texas, 244 in California, 40 in Colorado, 26 in Oklahoma, and the rest scat- 
tered in the west and south-west. 


A survey of cheese-making from goats’ milk in Colorado, wherefrom a siz- 
able industry sprang, revealed interesting facts about the incidence of infective 
cheese derived from the lowly bred and badly managed “brush goats” of that 
region. Of 19 cheese samples examined by the U.S. Bureau of Animal Industry, 
8 were positive for brucellosis when injected into guinea pigs. 

* Proceedings, Colorado State Medical Society, 1944. 


HORMONAL THERAPY IN CYSTIC OVARIES OF COWS} 


A sERIES of case reports by veterinary practitioners indicating that a high per- 
centage of cows affected with ovarian cysts responded to treatment with chorionic 
gonadotrophin. Dosage consisted of 10,000 “ units” of the hormone (standard 
not stated, but presumably international units). Twenty-four cows having cystic 
ovaries were submitted to treatment with the chorionic gonadotrophin. Twenty- 
one of the cows which had shown evidence of nymphomania are stated to have 
become pregnant following treatment; five of the six cows which had failed to 
show heat likewise became pregnant. The cow with atrophied ovaries did not 
respond to treatment. 

+ Univ. of Penn. Bull., Vet. Extension Quarterly, No. 95, pp. 8-15 


ANAPLASMOSIS TRANSMITTED BY THE HORSEFLY: 


In a critical study by Lotze of the Anima! Disease Research Laboratory, 
U.S. Bureau of Animal Industry, it was demonstrated that the horsefly—Tabanus 
sulcifrons—transmits anaplasmosis from infected to non-infected cattle, provided 
the specific protozoan parasite can still be isolated in the blood of the experimental 
animal. Trials were negative when the presence of the organism could no longer 
be demonstrated microscopically in the peripheral blood of the infected animals. 
In cattle affected with anaplasmosis for 11 to 17 months, the horsefly did not 
transmit the infection. 


t American Journal of Veterinary Research, April, 1944. 
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ARTERIOSCLEROSIS IN CHICKENS* 


Or all animals, fowl have arteriosclerosis most closely resembling that of 
the human being, according to pathologists of the Michael Reese Hospital of 
Chicago, where the avian form of the disease was closely studied. owls are 
subject to the same type of vascular changes as man, and being omnivorous, like 
the human being, they are useful as experimental animals for the study of that 
common human ailment, owing, more particularly, to the fact that arteriosclerosis 
can be produced in chicks by cholesteroi feeding. It is, however, important to 
know how closely the experimental lesions resemble the spontaneous disease in 
man. 

The presence of spontaneous arteriosclerosis in the domestic chicken has 
been described in the United States, Germany and Japan. The carcases studied 
were old roosters and hens, obtained at the time of evisceration in a commercial 
plant. The aortas of 24 out of 53 roosters (45 per cent.) showed macroscopic 
lesions of intimal arteriosclerosis. In a total of 138 hens, the incidence was 41 
per cent. The incidence was found to be approximately equal in both sexes, in 
contrast to a 9 to 1 preponderance reported by others. Difference in method 
obviously accounts for the contrast. The whole aorta was stained with sudan IV, 
which disclosed the presence of intimal lipid in at least half of the hens studied. 
The percentage of pathologic aortas of roosters disclosed by this stain was lower 
than that of the hens. In the males the lesions were limited to the musculature 
of the descending (posterior) aorta, which is the commonest site of the disease. 
In the inter-renal region, the site in 22 out of 24 of the affected roosters, the 
sclerosis was expressed in the form of a white or yellow ridge-like thickening of 
the artery, together, in some cases, with circumscribed elevated plaques at the 
level of arterial branchings. Lesions in the elastic coat occurred only in the 
ascending aorta of the hens. Meticulous histologic lesions are described and 
illustrated with microphotographs. 

The onset of arteriosclerosis in roosters occurs at the age of five to six 
months. In older birds it is evident that the incidence may run as high as 75 per 
cent., i.e., as in man, the incidence increases with age. Spontaneous arterio- 
sclerosis in fowl was proved to be analogous to the experimental form in fowl 
induced by cholesterol feeding. 

* Archives of Pathology, July, 1944. 
DIAGNOSIS OF HOG CHOLERA—SWINE FEVER; 

Oxp, common, and widespread as hog cholera is, and as much as every 
phase of the disease has been studied and promulgated, authorities are not in 
accord on its clinical diagnosis. The malaise, weakness, prostration, swaying 
gait, knuckling of the fetlocks, conjunctivitis, lacrimation, pneumonic symptoms, 
fever, skin discoloration, and rapid loss of flesh occurring simultaneously in a 
herd in varied degrees of severity would be a characteristic syndrome, but for the 
fact that other infectious diseases present a comparable clinical tableau. More- 
over, there are no pathognomonic lesions. The petechial and ecchymotic hzmor- 
rhages of the internal organs occur also in other septicemic infections. Diagnosis 
based upon these lesions alone is hazardous. The history of the outbreak and the 
clinical picture, carefully weighted, are more revealing than these post-mortem 
findings. Besides, the older the outbreak the more confusing the complex lesions 
of secondary infections become. There is need of improvement in the rapid 
diagnosis of hog cholera. 

+ The Cornell Veterinarian, April, 1944. 
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APPOINTMENT 
DR. P. R. VILJOEN, M.C., M.R.C.V.S., 
High Commissioner for the Union of S. Africa in Canada. 


Veterinary surgeons throughout the Empire, and indeed, members of the 
profession all over the world, must have experienced a sense of pride when they 
read the announcement that Dr. P. R. Viljoen had been appointed High Com- 
missioner for the Union of South Africa in Canada. Dr. Viljoen graduated 
M.R.C.V.S. in July, 1912. At a subsequent date he obtained his Doctorate in 
Med. Vet. at Berne. 


In the Great War he served with the S.A.V.C., and received the Military 
Cross. 


He served for many years with the Veterinary Division of the Ministry of 
Agriculture in South Africa, and was Deputy Director in 1931, when he was 
appointed Under-Secretary for Agriculture. In 1933 he was promoted to be 
Secretary for Agriculture. He held this post with great distinction until his 
translation to his present appointment. It has been almost a tradition for those 
in authority to deny high executive positions to members of the veterinary pro- 
fession. The excuse has been given that a professional training does not develop 
that capacity for administration, for the handling of men and for the making of 
decisions, which is a necessary qualification for such high office. For some strange 
reason ability with pen and paper, such as is possessed by most clerks and others 
of such ilk, has been in the past a vade-mecum for promotion to high office of 
state. We have contended for long that a professional training does not stultify 
an individual capacity to govern, but rather, by virtue of the broad basis on which 
such a training is based and the contacts with men and matters which is the 
lot subsequently of the veterinary graduate, not only fits him for high adminis- 
trative duty but places him at an advantage above his fellows. If proof were 
needed one has only to turn to the military history of the Great War, and that of 
the Colonial Veterinary Service and the achievements of the R.A.V.C. in the 
recent conflict. Here will be found ample proof that, given the opportunity, 
veterinary surgeons can not only manage their own business efficiently, but they 
can also rise to any occasion and perform similar efficient service in other spheres 
which are not generally within their purview. We venture to predict that when 
the achievements of the R.A.V.C. and the Colonial Veterinary Service, during 
the trying period through which we have just passed, are brought to light, even 
the most critical and doubtful person will have to hold his peace. 


Dr. Viljoen’s appointment may be taken as an augury for the future. He is 
the first to break the bonds which have so long encompassed us. He deserves 
success. We are confident that he will be a success, and bring honour to himself 
and to the profession. 
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